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Foodborne bacteria, such as Listeria monocytogenes, are a heavy burden on human health and 
the world economy. To better protect consumers from foodborne bacteria while improving food 
quality, several novel technologies have been developed. The purpose of this study was to 
investigate Chinese and New Zealand consumers’ acceptance of novel technologies designed 
to control foodborne bacteria, as well as the effect of providing information on improving their 
acceptance, and the factors that might be able to influence their acceptance. An online survey 
was carried out, with 604 and 614 valid responses being collected in China and New Zealand, 
respectively. 
Respondents were asked to rate their acceptance of thermal pasteurisation (TP), high-pressure 
processing (HPP), irradiation (IR), bacteriophages (BP), antimicrobial packaging (AP), pulsed 
electric fields (PEF), and rinsing meat carcasses with antimicrobial solutions (RMCA) on three 
occasions and additional information was provided to respondents after their first and second 
ratings. After the first rating the material they were provided comprised of information about 
L. monocytogenes and a brief description of the technology, and after the second rating they 
were given information on the benefits of the technology. HPP was rated the most acceptable 
novel food technology in this study, which had the same acceptance as the traditional 
technology-TP- by the third rating. The acceptance of other novel food technologies was lower 
than that of TP to differing extents, with rinsing with antimicrobial solutions being rated as the 
least acceptable technology. In general, Chinese respondents showed a higher acceptance of 




Information provided in this study influenced consumer acceptance of food technologies. 
Reading the benefits of a technology had a larger positive effect than reading information about 
L. monocytogenes and a brief description of the technology. In both countries, scientific reports 
and relevant national government agents were the most trusted information sources. 
The influence of a respondent’s knowledge and behaviours and their acceptance of 
technologies designed to control foodborne bacteria was investigated, including attitudes 
toward food technologies, awareness of foodborne bacteria, knowledge about L. 
monocytogenes, general food safety knowledge, food safety behaviour, food poisoning 
experience, and demographics. Consumer attitude toward food technologies and consumer 
awareness of foodborne bacteria were found to be major determinants for consumer acceptance 
of technologies designed to control foodborne bacteria. 
The findings from this research will expand the existing body of knowledge by determining 
the influence of a wider range of factors on consumer acceptance of food technologies and it 
will provide useful insights to help the food industry successfully develop, implement, and 






Context for the research project: 
This research is part of a New Zealand Food Safety Science Research Centre (NZFSSRC) 
project which has been looking at “Applying genomics for the management of food safety risks 
associated with Listeria spp.” The research described in this thesis sits under Workstream 1: 
‘Stakeholder Perceptions: Industry and regulatory perceptions and attitudes towards source 
tracking of Listeria spp., and industry, regulatory and consumer acceptance of novel Listeria 
control technologies.”  
As suggested by its title, workstream 1 consists of two parts: Stakeholder interviews (objective 
1) and a cross cultural consumer survey (objective 2). 
The work outline within this thesis was carried out to meet the requirement for Objective 2, 
which had the following requirements: 
“An online survey will be designed to collect information about consumer knowledge, 
perceptions and attitudes regarding pathogenic bacteria such as Listeria and measures for 
their control.   
The survey will be administered in NZ and China using a global market research company.   
The survey instrument will capture information about how perceptions and attitudes about 
bacteria in foods are related to knowledge, socioeconomic characteristics of consumers, trust 
in various sources of information, experiences with food safety issues, and culture.” 
The research within workstream 2 will help the broader NZFSSRC project team provide best 
practice advice for determining the most effective public policy options and for assisting New 
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Chapter 1 Introduction  
Human’s fight against foodborne pathogens has never stopped, and there is still a long 
way to go. According to the World Health Organisation, 2 billion enteric illnesses 
occurred in 2010, 29% of which was caused by foodborne pathogens due to the ingested 
contaminated food (World Health Organization, 2015). Even though great effort has 
been made to control foodborne pathogens, outbreaks of foodborne illnesses still occur. 
Among all the foodborne illness pathogens, Listeria monocytogenes draws great 
attention due to its high mortality rate. For example, recently a range of cheese products 
potentially contaminated by L. monocytogenes were recalled after three cases of 
listeriosis (three hospitalised and one died) were reported in New Zealand, and 
authorities issued a warning about L. monocytogenes, recommending the public to take 
measures to reduce risk (Ministry for Primary Industries, 2020; Whitworth, 2020).  
Food technologies that control foodborne pathogens play a vital role in preventing 
contamination and keeping consumers safe from infection by foodborne pathogens. 
Thermal pasteurisation is successful in controlling food contamination caused by 
foodborne pathogens and has proved effective in reducing the chance of foodborne 
illness breakouts. Thermal pasteurisation has been widely used in the food industry to 
preserve food and prolong its shelf life, but undesirable flavour and nutritional changes 
can occur owing to the impact of the heat (Chen, Yu, & Rupasinghe, 2013).  
Consumers have access to safer food than ever before in history owning to the 
 
2 
protection of modern science and technologies, but traditional food technologies are 
still not enough to satisfy all consumers’ needs (Morales-de la Peña, Welti-Chanes, & 
Martín-Belloso, 2019). In some fast-growing or well-developed economics, consumers’ 
food needs have grown beyond food safety, owing to changes in lifestyles and higher 
incomes. More and more frequently, consumers have started to prefer minimally 
processed, high nutrient, environment-friendly, and additive-free foods. More 
importantly, thermal processing is not suitable for certain food categories, such as fresh 
produce (e.g., pre-cut vegetable and fruit salad), ready-to-eat food (e.g. ham and cheese), 
and raw meats, exposing consumers to the dangers of some pathogenic bacteria, such 
as Listeria monocytogenes. To meet these new demands, a number of novel food 
technologies that control food pathogens have been developed by researchers, and some 
of them are already in use in the food industry, such as high-pressure processing and 
pulsed electric fields. 
Developing new food technologies requires a large scale of investment, so it is 
important for food companies to investigate the acceptability of such technologies and 
the factors that improve or impede consumer adoption before any attempted large-scale 
development. Although novel food technologies have many advantages, such as 
maintaining original flavours and nutritional quality, these advantages do not guarantee 
that consumers will accept them (Deliza & Ares, 2018). Throughout history, consumers 
have been suspicious and reluctant to accept some new technologies, such as irradiation 
and genetic modification, owing to perceived risks (Rollin, Kennedy, & Wills, 2011). 
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The application of food irradiation was approved to control food pathogens in 
unprocessed red meat and meat products by Food and Drug Administration in 1997 
(Food and Drug Administration, 2018), but after 20 years application and research of 
food irradiation, a recent study in the US still revealed a detrimental effect on consumer’ 
quality perception resulted by labelling “treated with food irradiation” (Bearth & 
Siegrist, 2019).  
Previous research has indicated that consumer acceptance of foodborne bacterial 
control technologies is influenced by a wide range of factors (Deliza & Ares, 2018). 
Some factors can heavily influence consumer acceptance, and hence they have received 
substantial attention from researchers, including the perceived benefits and risks of the 
food technologies and consumers’ general attitudes towards food technologies (Deliza 
& Ares, 2018; Ronteltap, van Trijp, Renes, & Frewer, 2007). Other factors, such as 
consumer demographics, can also play a role in shaping consumer acceptance through 
their interactions with those direct factors mentioned (Ronteltap et al., 2007). Culture 
is one particularly important demographic variable to consider given that consumers in 
different cultures, Asian and Western cultures have been shown different attitudes 
towards food technologies  (Krystallis, Grunert, de Barcellos, Perrea, & Verbeke, 2012; 
Perrea, Grunert, & Krystallis, 2015) 
Food contamination by bacteria, especially L. monocytogenes, is a challenge for New 
Zealand food companies. To ensure food safety, many new bacterial control 
technologies have been developed. However, consumer familiarity of L. 
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monocytogenes is not certain, and consumers’ reaction to these new technologies is not 
known. New Zealand food companies need to better understand their customers before 
launching these food technologies on a large scale. China, as the largest overseas food 
market for New Zealand food companies, is an important market. 
In this study, Chinese and New Zealand consumers’ acceptance of several food 
processing technologies designed to control foodborne bacteria was investigated, and 
the factors that influence their acceptance of these technologies were determined 
through an online survey. In addition, the research outcomes are value to food industry 
worldwide, as it provides insights on how best to promote food technologies and will 
help improve the market success of products developed using new technologies.  
This thesis contains seven chapters, including this introduction. Chapter two is a 
literature review, which provides up-to-date background information on the topic 
including the data on foodborne illnesses and L. monocytogenes, novel food 
technologies that have been developed to control L. monocytogenes, consumer 
acceptance of these novel food technologies and the factors that could influence 
consumer acceptance of novel food bacteria control technologies. Chapter three 
presents the methodology used, including ethics, recruitment of respondents, how the 
survey was developed and how the data analysis was carried out. Chapters four to six 
are interlinked chapters, showing the survey results. Chapter four focuses on the 
acceptability of technologies to control foodborne bacteria in China and New Zealand. 
Chapter five focuses on the effect of providing extra information ( I. the information 
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about L. monocytogenes and a brief description of the food technology; II. benefits of 
the food technology) on consumer acceptance, by comparing the respondents’ 
acceptance before and after reading extra information, as well as consumer trust in the 
information sources. Chapter six presents the influence of a range of factors on the 
acceptance of technologies designed to control foodborne bacteria. The last chapter 




Chapter 2 Literature Review 
This chapter discusses literature related to the area of study. It first introduces the 
foodborne pathogens targeted in this research (2.1) and food technologies that can be 
used to control these pathogens (2.2). Next, it reviews consumer acceptance of food 
technologies (2.3) and factors that influence consumer acceptance (2.4). After 
summarising the research gap (2.5), the chapter concludes with the research aim and 
objectives (2.6). 
2.1. Foodborne pathogens 
Foodborne diseases threaten people’s health and cause a heavy economic burden to 
countries all over the world. The World Health Organization (2015) reported there were 
2.0 billion cases of enteric disease in 2010, of which 29% were caused by consumption 
of contaminated food, which equated to 582 million cases of foodborne illness. The 
2015 report discussed twenty-two common foodborne pathogens and stated that with 
norovirus, Campylobacter spp., enterotoxigenic Escherichia coli (ETEC), non-
typhoidal Salmonella spp., and Shigella spp. were the foodborne pathogens that caused 
the most cases worldwide (World Health Organization, 2015). 
The prevalence of foodborne diseases differs from country to country owing to 
differences in social economy, population size, technical capacity, food culture, 
geographic and climate factors, health care system, level of regulatory oversight, 
reporting requirements, and food safety compliance. China has been arguably 
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considered as being more affected by food safety issues than other countries (Yan, 
2012). Owning the notorious melamine milk powder scandal in 2008 and other 
following food incidents made headlines, including foodborne disease outbreaks, 
Chinese consumers have had lost faith in their domestic food industry and government’s 
regulatory capacity (Liu, Gao, Snell, & Ma, 2020). In China, between 2011 and 2016 
bacteria (46829 cases) have been reported to cause more notified case of foodborne 
illness than viruses (1421 cases), with the top bacterial pathogens causing foodborne 
diseases being Salmonella (34.2%), Vibrio parahaemolyticus (33.6%), Staphylococcus 
aureus (13.4%), and Bacillus cereus (11.2%) (Liu et al., 2018). New Zealand food 
products are often considered to be high degree of food safety, but foodborne pathogens 
still affected more people than chemical and physical food hazards (Shi & Hussain, 
2012). In New Zealand in 2018, norovirus caused the highest number of cases of 
foodborne disease outbreaks (4280 out of 7204) in 2018, and Campylobacter stood out 
as the major cause of bacterial foodborne diseases, causing 6957 cases (142.4 per 
100,000 population) (Pattis, Cressey, Lopez, Horn, & Soboleva, 2018). In the US from 
2000 to 2008 the most common causes of foodborne diseases were reported to be 
norovirus (58%), followed by Salmonella (11%), Clostridium perfringens (10%), and 
Campylobacter (9%) (Scallan et al., 2011).  
The distribution and food vehicles of foodborne bacteria differ by countries. Salmonella 
is the most widely reported foodborne bacteria in China, and it has been found in every 
province and in all types of foods (Li et al., 2019; Liu et al., 2018; Yang et al., 2018). 
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As V. Parahaemolyticus grows on aquatic products, it is the leading pathogens in the 
coastal area and in big cities in China, where the consumption of seafood is popular 
(Liu et al., 2018). In New Zealand, 51.7% of non-viral gastroenteritis cases in children 
under 15 years old were caused by Campylobacter, believed to be transmitted mainly 
from undercooked or raw poultry and unpasteurised milk between 1997 to 2015 
(Ministry of Health, 2017). 
2.1.1. Listeria monocytogenes 
Although Listeria monocytogenes does not cause the most foodborne disease cases, it 
is one of the leading causes of foodborne deaths and as such it draws much attention 
from researchers. L. monocytogenes has several virulence factors which account for the 
challenge posed to human health in food industry.  
First, it can cause the severe potentially life-threatening illness – listeriosis. The Centres 
for Disease Control and Prevention estimate that there are about 1,600 cases of 
listeriosis every year in the U.S., about 1,500 will be hospitalised and 260 will die, 
which means 94% hospitalisation rate and a 20%-30% mortality rate (Centres for 
Disease Control and Prevention, 2020). In New Zealand, 30 cases of listeriosis were 
reported in 2018, and all of them were hospitalised, with two dead (Pattis et al., 2018). 
This fatal disease a serious food safety risk to vulnerable groups, such as elderly people, 
new-born babies, people with weakened immune system, and is especially dangerous 
for pregnant women as it can cause miscarriage, premature labour or stillbirth and 
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infection in their baby (Food and Drug Administration, 2020; Jemmi & Stephan, 2006; 
Ministry for Primary Industries, 2017). In China, between 2011 to 2017, 231 perinatal 
listeriosis patients were diagnosed, with 32.68% of them suffering abortion and/or new-
born death (Fan, Xie, Li, & Wang, 2019). Although the notified cases of were not large 
in China, the contamination rate of L. monocytogenes in retail foods has been reported 
to be high in China (Song, Pei, Xu, Yang, & Zhu, 2015), indicating a potential risk of 
listeriosis. 
Secondly, L. monocytogenes can live in a wide range of environments and cause food 
contamination. It can grow at a low temperature, such as refrigeration temperatures 
below 5ºC, and withstand freezing. Hence, L. monocytogenes can persist for years after 
contaminating a food. In New Zealand it has been estimated that 87.8% of listeriosis 
incidence was due to foodborne transmission, among which 55% due to consumption 
of ready-to-eat (RTE) meats (Pattis et al., 2018). It becomes more dangerous when it is 
associated with RTE foods, which require no further process before consumption.  
Owing to the high resistance to food processing and high virulence of L. monocytogenes, 
most authorities take it seriously and ban the sale of food products found to contain L. 
monocytogenes, making L. monocytogenes one of the leading causes of food 
contamination recalls (Jemmi & Stephan, 2006). To avoid L. monocytogenes 
contamination, food companies have developed a variety of technologies to eliminate 
it in food processing as discussed in the following section.  
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2.2. Technologies designed to control pathogens in food 
Thermal pasteurisation has been widely used in the food industry to preserve food and 
prolong its shelf life. One of thermal pasteurisation methods is heat the food to between 
65°C and 85°C, which can inactivate most unwanted nonspore-forming pathogenic and 
spoilage microorganisms (Pateiro, Domínguez, Munekata, Barba, & Lorenzo, 2019; 
Ramesh, 2007). In order to remove spores and all living micro-organisms, which is also 
known as sterilisation, the product must be heated to between 110°C to 125°C (Ramesh, 
2003). Although thermal pasteurisation has been proved effective in preventing food 
contamination caused by pathogenic bacteria, viruses and parasites and in reducing the 
occurrence of foodborne illness outbreaks, the application of heat changes the sensory 
and nutritional characteristics of food products (Chen et al., 2013). Certain food 
categories, such as fresh product (e.g. pre-cut vegetable and fruit salad) and raw meats, 
are not suitable for thermal processing because of the undesirable side effect of heat.  
In addition, consumer demand has grown beyond safe food to minimally processed, 
high nutritional, environment-friendly, and additive-free food. In the last few decades, 
a number of nonthermal food technologies that control food pathogens have been 
developed to meet these demands. Such technologies include pulsed electric field 
processing, high-pressure processing, irradiation, antimicrobial solutions, the use of 
antimicrobial packaging, or bacteriophages.  
The function and advantages of six novel food technologies are briefly discussed below: 
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⚫ Pulsed electric field (PEF) processing uses short duration (1-5 seconds) high-
voltage pulses to cause break in the microorganisms’ cell membrane, causing 
the bacterial cells to swell and rupture (Yogesh, 2016). Food products processed 
by PEF can maintain its original organoleptic properties. Owing to the need to 
pass the food between two electrodes, PEF processing is applied to products, 
such as fruit juices (Frewer et al., 2011).  
⚫ High-pressure processing (HPP) damages the structure of microorganisms’ cell 
membranes and controls enzyme activity by applying high pressure on foods, 
which inactivated the microorganisms (Campus, 2010). As the foods vitamin, 
flavour and colour are not affected, quality and nutrition are maintained. 
(Frewer et al., 2011)  
⚫ Irradiation can kill bacteria in food as the ionising radiation generates free 
radicals, which damages the cells’ genetic material (Rollin et al., 2011). It does 
not raise the food temperature, so the food’s original organoleptic properties are 
maintained. It can be used to treat fresh and packed food and it does not leave 
any harmful residue (Verde, 2018).  
⚫ Antimicrobial solutions can be used to decontaminate food surfaces and food 
contact/noncontact surfaces, helping to ensure that processed foods are free 
from foodborne pathogens, despite being minimally processed (Buege & 
Ingham, 2003; Yoon & Lee, 2018). 
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⚫ Antimicrobial packaging controls food contamination during storage. The 
addition of antimicrobial agents to the packaging materials enables the 
continuous migration of the antimicrobial agents from packaging material to the 
food surfaces so as to achieve a long period of microorganisms inhibition and 
to meet the demand for extended shelf-life (Sung et al., 2013).  
⚫ Bacteriophages are viruses that can infect specific bacteria and eliminate them 
from foods (Moye, Woolston, & Sulakvelidze, 2018). Bacteriophages can 
control bacteria in raw meats, RTE foods and food production environments 
(Gray et al., 2018). Bacteriophages control is environment-friendly, as 
bacteriophages only infect specific targeted pathogenic bacteria, such as L. 
monocytogenes, they do not infect the normal microflora of foods (Moye et al., 
2018). 
2.3. Consumer acceptance of novel food technology 
On top of the ability to kill pathogens, all the listed nonthermal food technologies meet 
one or more consumer demands such as not affecting quality and/or nutrition. Despite 
the advantages of the technologies discussed in section 2.2 and reported by scientists 
and authorities, consumer acceptance is not guaranteed. Consumer acceptance of 
different novel food technologies is different, and it is influenced by numerous factors, 
with the acceptability of a food technology varying from country to country (Cardello, 
2003; Deliza & Ares, 2018; Perrea et al., 2015). Previous studies carried out to 
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investigate consumer acceptance of pulsed electric fields, high-pressure processing, 
irradiation, antimicrobial solutions, antimicrobial packaging, and bacteriophages are 
discussed in the following section.  
2.3.1. Consumer acceptance of irradiation 
There is a long-standing belief that consumers hold negative attitudes toward certain 
novel food technologies, such as food irradiation (Deliza & Ares, 2018; Giordano, 
Clodoveo, Gennaro, & Corbo, 2018). Despite the fact that food irradiation has been 
proven safe and effective, and lots of effort has been made to educate consumers about 
its advantages, consumers still seem to distrust it (Rollin et al., 2011). A 2013 survey of 
210 respondents in Scotland investigated the acceptability of seven interventions to 
reduce Campylobacter in the poultry food chain. Irradiation and chemical wash were 
only accepted by about 10% of respondents, while other interventions such as better 
hygiene on the farm were much accepted by up to 95% respondents (MacRitchie, 
Hunter, & Strachan, 2014). A 2018 study of 184 respondents in the US found that the 
label “treated with food irradiation” triggered negative consumer perception of different 
types of food (Bearth & Siegrist, 2019). However, respondents’ acceptance of food 
technologies may increase over time. Research conducted in 18 cities in Metro-Atlanta 
area showed that U.S. consumers' willingness to buy irradiated foods leapt from 29% 
in 1993 to 69% in 2003, and the provision of a benefit statement increased acceptance 
(Johnson, Reynolds, Chen, & Resurreccion, 2004). Selling irradiated fruits has been 
reported to be profitable in New Zealand, indicating little opposition from consumers 
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(Peter & Yves, 2015). Interestingly,  China produced 146,000 tons of irradiated food 
in 2009 including grains, vegetables, fruits, fresh and cooked meats, nuts and spices, 
which accounted for one third of irradiated food in the world (China Economic Weekly, 
2008; Kume, Furuta, Todoriki, Uenoyama, & Kobayashi, 2009), but Chinese 
consumers’ acceptance of food irradiation has rarely been studied. 
2.3.2. Consumer acceptance of HPP and PEF 
In general, PEF and HPP have been accepted by consumers due to their naturalness, 
improved tasted and higher nutritional value when compared to traditional thermal 
processing (Lavilla & Gayán, 2018). European consumers have been reported to 
recognise and appreciate the benefits offered by HPP and PEF processed apple juice 
over a traditional thermal processed apple juice in a laddering interview (Sonne et al., 
2012). The provision of detailed information about these technologies has been reported 
to change Chinese respondents’ attitudes towards HPP and PEF and increase their 
purchase intentions for the treated products (fruit juice) in a focus group study (Lee, 
Lusk, Mirosa, & Oey, 2015). A means-end chain study of 604 respondents reported a 
higher preference for HPP apple juice than for PEF juice by consumers in Norway, 
Denmark, Hungary and Slovakia (Olsen et al., 2011). European consumers’ tendency 
to perceive HPP juice and PEF juice to be a good alternative to pasteurised juice is good 
news for European juice producers because there seems to be a market for these 
products (Olsen et al., 2011).  
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A conjoint analytic survey in the US conducted on 225 potential consumers of foods 
processed by innovative and emerging food technologies revealed HPP produced the 
most positive effect on likely use among seven food technologies including Irradiation, 
PEF, HPP, TP, ionizing energy, genetic modification and cold preservation (Cardello, 
Schutz, & Lesher, 2007).  
2.3.3. Consumer acceptance of bacteriophages 
Since the discovery of phages in 1917 by Felix d’Herelle (Moye et al., 2018), they have 
been extensively used not only in medicine but also in various settings, including food 
safety perspective. It has been possibly one of the most harmless antibacterial 
approaches available (Sillankorva, Oliveira, & Azeredo, 2012). However, limited 
research has been done in term of consumer acceptance of bacteriophages. For example, 
a survey of 385 respondents in the US reported consumers’ positive perceptions that 
they were generally willing to pay more for bacteriophages processed fresh produce 
over conventional ones (Naanwaab, Yeboah, Ofori Kyei, Sulakvelidze, & Goktepe, 
2014).  
2.3.4. Consumer acceptance of antimicrobial packaging 
Antimicrobial packaging is usually studied within the category of active packaging, and 
there is limited research on consumer acceptance of antimicrobial packaging. A survey 
conducted on 372 respondents in Poland showed that after receiving education on the 
practical uses in the food industry and advantages of active packaging, 68% of 
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respondents were willing to purchase food in active packaging regardless of higher 
prices, indicating a positive perception (Barska & Wyrwa, 2016). A survey of 153 
consumers in Switzerland on the use of nanotechnology packaging with the 
antibacterial function was reported, and the consumers’ attitude was higher than neutral 
(3.22 in a 5 point scale from “negative” to “positive”) (Siegrist, Cousin, Kastenholz, & 
Wiek, 2007).  
2.3.5. Consumer acceptance of antimicrobial solutions 
Rinsing meat carcasses with antimicrobial solutions in order to reduce microbial 
contamination from hide and gulf removed is a critical part of many meat production 
procedures (Buege & Ingham, 2003). However, consumers do not necessarily 
understand this technology or accept its use on meat. A survey of 1104 respondents in 
Denmark on their perceptions of six decontaminating technologies (freezing, use of 
chlorine, steaming, marinating, rinsing, and boiling) in meat production was reported 
and respondents generally regarded these technologies as being unacceptable, with 57% 
respondents rejecting all of the techniques. The most acceptable techniques were 
freezing (with 73.7% respondents accepted) and steaming (with 74.0% respondents 
accepted). The use of chlorine, which was considered as an antimicrobial solution, was 
“totally unacceptable” to 85% of respondents (Korzen, Sandøe, & Lassen, 2011). In a 
survey of 210 consumers in North East Scotland, a chemical wash was the least 
acceptable intervention in Campylobacter in poultry food chain among seven 
interventions (MacRitchie et al., 2014). 
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2.4. Factors that influence consumers acceptance of novel 
technology 
In order to systematically understand all of the factors impacting on consumer 
acceptance of innovations in food technologies, Ronteltap et al. (2007) developed a 
comprehensive conceptual framework (Figure 2.1), arguing that consumer intention to 
accept innovations in food area is determined by two groups of determinants -- proximal 
determinants and distal determinants. Proximal determinants which have a stronger 
effect on consumer acceptance, consist of (1) perceived costs and benefits, (2) perceived 
risk and uncertainty, (3) subjective norm, and (4) perceived behavioural control. Distal 
determinants influence consumer acceptance by interacting with proximal determinants 
through communication, and include (1) features of the innovation, (2) consumer 
characteristics, and (3) social system characteristics. Communication is also an 
important element in the framework, as it determines how consumers receive 





Figure 2.1. Conceptual framework for research on acceptance of technology-based food innovation 
Adopted from (Ronteltap et al., 2007).
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2.4.1. Consumers’ knowledge of food technologies 
A lack of knowledge about a novel food technology has been shown to be a major 
barrier to consumer acceptance (Cardello et al., 2007). When consumers rely on their 
prior knowledge and available information to evaluate novel food technologies, they 
can make cognitive decisions on the acceptance of these technologies based on the 
technologies’ characteristics (Deliza & Ares, 2018). To be more specific, if they feel 
they have sufficient knowledge, the trade-off between benefits and risks and costs 
determines consumer acceptance of a novel food technology (Lavilla & Gayán, 2018). 
When a consumer perceives substantial benefits, they are likely to pay less attention to 
the concerns and take the risk, but lack of perceived benefits from a novel technology 
may make any existing moral or safety concerns more noticeable (Gaskell, 2000). In 
addition, it has been demonstrated that providing information about the benefits of 
novel technology can help increase consumer acceptance of it (Lavilla & Gayán, 2018). 
As aforementioned, providing health, taste and environment-related benefits of PEF 
and HPP has been reported to enhance consumer positive reactions to these two 
technologies (Butz et al., 2003; Lee et al., 2015; Mireaux, Cox, Cotton, & Evans, 2007; 
Olsen et al., 2011; Sonne et al., 2012). Moreover, it appears that consumers not only 
appreciate the benefits of novel technologies but also are interested in receiving relevant 
information. For example, a focus group study of 41 Brazilian consumers reported a 
positive effect of labelled information about HPP on consumer perception of the 
product (Deliza, Rosenthal, & Silva, 2003).  
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Both consumers’ existing knowledge and newly provided knowledge can lead to greater 
acceptance. The familiarity and lack-of-knowledge hypothesis states that lack of 
knowledge about novel food technologies will result in consumer rejection, and 
therefore informing consumers about food technologies that they are not familiar with 
would lead to higher consumer acceptance (Lusk, Roosen, & Bieberstein, 2014). A 
survey of 143 respondents in Germany and France found that those respondents who 
were already familiar with nanotechnology were more willing to pay for food enriched 
or packaged with nanotechnology (Bieberstein, Roosen, Marette, Blanchemanche, & 
Vandermoere, 2012). However, it is worth noting that consumers are more likely to 
believe the information that supports their existing beliefs. An online survey of 961 
respondents in the US showed that consumers who already held a positive perception 
of genetic modified (GM) foods tended to believe that GM foods were safer to eat after 
receiving scientific information, but those who had conflicting prior beliefs tended to 
ignore the provided information, and even their acceptance of GM food in some cases 
decreased (McFadden & Lusk, 2015). This finding implies that simply informing 
consumers with scientific facts about novel food technologies may not necessarily 
generate the anticipated effects. The effect of giving information must be investigated 
based on the specific technologies and consumer groups. 
2.4.2. Consumers’ attitudes towards food technologies  
Consumer attitude has received a lot of attention from researchers and has been reported 
to heavily influence consumers’ willingness to accept novel food technologies (Chen, 
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Anders, & An, 2013; Martins, Oliveira, Rosenthal, Ares, & Deliza, 2019; Nina Veflen 
Olsen, Grunert, & Sonne, 2010). Attitude refers to a person’s general appraisal of an 
object or a behaviour. Ajzen and Madden (1986) have argued that attitudes, subjective 
norms, and perceived behavioural control have an important impact on a person’s 
intention, which further determines a person’s behaviour, and attitudes were 
significantly correlated subjective norms and perceived behavioural control. Thus, 
although attitude was not included in the framework (Figure 2.1), attitude towards food 
technologies should also be considered a determinant of consumer acceptance of food 
technology 
Consumers tend to be cautious of new food technologies, despite the fact that the food 
technologies technically may meet their food safety need and are recommended by 
researchers, and used by food producers (Martins et al., 2019). A survey of 88 
respondents in the US army on consumer concern and uncertainty of 20 different food 
processing and preservation technologies showed that consumers were more concerned 
about the use of novel food technologies, such as genetic engineering, bacteriocins, and 
irradiation, than traditional food technologies (Cardello, 2003). This generalised 
consumer scepticism could lead to low willingness to purchase or even the rejection of 
food produced using novel food technologies (Bearth & Siegrist, 2019; Lima Filho, 
Della Lucia, & Lima, 2017). More importantly, consumer attitudes towards food 
technologies become essential especially when consumers lack the factual knowledge 
or information about a novel food technology because their acceptance will be 
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determined by their general attitudes towards food technologies or other associated 
general concepts, including trust in science, food companies, and/or government 
(Deliza & Ares, 2018; Troy, Ojha, Kerry, & Tiwari, 2016). Evaluating consumer 
attitudes towards novel food technologies will help reduce the risk that the acceptance 
of new technologies being hindered by their negative attitudes (De Steur, Odongo, & 
Gellynck, 2016; Vidigal et al., 2015), and further ensure the success of novel food 
technologies in the marketplace. Moreover, the ability to identify the groups of 
consumers who hold a more positive attitude towards novel food technologies will help 
these technologies spread among early adopters from the market point of view (Evans, 
Kermarrec, Sable, & Cox, 2010). 
To predict consumer attitudes towards novel food technologies, Cox and Evans (2008) 
developed a Food Technology Neophobia Scale. Consisting of 13 questions (Table 6.1), 
the higher score consumers obtain, the greater their degree of food technology 
neophobia and the less likely they are to accept novel food technologies. This scale is 
believed to reflect consumers’ general value and belief of novel food technologies, and 
showed a correlation with Bäckström et al.’s “Willing to Try scale” (Bäckström, Pirttilä-
Backman, & Tuorila, 2004). In addition, Evans et al. (2010) demonstrated a good 
correlation (-0.39 to -0.58) between food technology neophobia scale score and 
“Willingness to Try” food processed by novel technologies. A survey of 389 
respondents in Brazil on consumer attitudes toward foods produced by new and 
conventional technologies segmented respondent based on their FTNS score and 
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analysed their willingness of trying novel food technologies (Vidigal et al., 2015). 
2.4.3. Consumers’ trusted sources of food information 
Since consumers usually do not possess enough prior knowledge about novel food 
technologies, they will generally rely on information provided to make their judgement 
(Ronteltap et al., 2007), but the information won’t be useful if the information source 
is not trusted by consumers. In a focus group study conducted on 15 consumers in the 
UK and 17 consumers in China about consumer perception of emerging food 
technologies, respondents in both countries mentioned uncertainty about the claimed 
freshness and nutritional value of the products in the study and the need for verification 
from certification bodies (Perrea et al., 2015). Consequently, a consumer’s attitude 
towards food technology is also associated with how much they trust their information 
sources (Deliza & Ares, 2018). Trusted information sources positively influence 
consumer attitudes, and distrusted information sources cause a negative effect (Frewer, 
Howard, Hedderley, & Shepherd, 1999; Lavilla & Gayán, 2018). In general, consumers 
are becoming increasingly sceptical of government officials/regulators, who are 
responsible for ensuring food safety, believing that they serve the interest of producers 
and manufacturers, hence general scepticism of food technologies is developing 
according to the summary of two review papers (Frewer, Scholderer, & Lambert, 2003; 
Frewer et al., 2011; Wilcock, Pun, Khanona, & Aung, 2004). 
Although there are many sources of food-related information, consumers do not all trust 
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the same sources to the same extent, and trust in the same information source can vary 
from country to country. A recent multi-nation representative online survey of total 
10,000 of consumers in Japan, the USA, Germany, China and Thailand investigated the 
perceived trustworthiness of farmers, government/administration, producer 
associations, experts, and consumers as food information sources (Rupprecht, Fujiyoshi, 
McGreevy, & Tayasu, 2020). It was reported that experts were highly trusted in all five 
countries, but the rated trustworthiness of other sources was less consistent. 
Government /administration was highly trusted in China (67%) and Thailand (68%) but 
the least trusted in Japan (28%), USA (39%) and Germany (36%). Producers were the 
least trusted in China (32%) and the most highly trusted in the US (71%) (Rupprecht et 
al., 2020). In contrast, an earlier survey of a 1000 respondents in Beijing and Baoding 
in China regarding trust in food information sources reported that consumer trust in 
government was only at a moderate level, instead, medical doctors and personal 
experiences were regarded the most trustworthy information sources (Liu, Pieniak, & 
Verbeke, 2014). These previous studies highlight how consumers trust in information 
source can also change over time especially in response to government. A better 
understanding of consumer trusted sources of food information will improve 
communication between food researchers and consumers (Deliza & Ares, 2018). 
2.4.4. Consumers’ awareness and knowledge about food pathogens 
One reason that could lead to consumer rejection of technologies designed to reduce 
the risk of L. monocytogenes is that the pathogen is unfamiliar to them. Lin, Jensen, and 
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Yen (2005) argues that individuals’ willingness to change their behaviours is 
determined by their awareness of the associated health issues or risks. In other words, 
the lack of awareness and knowledge about foodborne pathogens may result in a low 
perception of risk about pathogens and could further lead to consumers believing 
decontamination processes are unnecessary, and they will therefore be unwilling to try 
them. One reason that leads to consumers’ low acceptance of food irradiation is that 
consumers are not always aware that their food could be contaminated by food 
pathogens (Bearth & Siegrist, 2019). A survey of 2992 respondents in the US reported 
that about 54% respondents thought that food pathogens contamination was a very 
serious or serious food safety issue, but a surprisingly low percentage of respondents 
had heard of L. monocytogenes (32%) or Campylobacter (7%) (Lin et al., 2005). A 
survey of 402 consumers in South Africa about their food safety knowledge and 
microbial hazards awareness reported that about three-quarters of respondents were 
always or often concerned about bacterial contamination on the street-vended food, but 
only about a small number of the respondents have heard of Salmonella (28%), E.coli 
(23%), L. monocytogenes (18%), or Campylobacter jejuni (10%) (Asiegbu, Lebelo, & 
Tabit, 2016). 
Protecting consumers from L. monocytogenes is one of the core purposes of novel 
bacteria control technologies (described in 2.2) and adopting these new technologies 
may require consumers to possess some knowledge about L. monocytogenes. However, 
consumer awareness of L. monocytogenes has been reported to be a low level (Asiegbu 
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et al., 2016; Cates et al., 2006; Lin et al., 2005). A study of 834 Chinese respondents on 
their risk perception of foodborne diseases and high risk food safety practices in 
domestic kitchens reported that only 40% of the respondents knew about either 
Campylobacter, Escherichia coli, L. monocytogenes, or Salmonella, and 23.02% had 
heard of none of these technologies, 28.06% knew about two of them, and only 8.63% 
knew about three or more, indicating Chinese consumers’ low level of knowledge about 
foodborne pathogens, including L. monocytogenes (Wang, Shan, Wang, & Wu, 2019).  
Importantly, while it also has been previously reported that consumers demand more 
information about L. monocytogenes and its control methods (Lenhart et al., 2008), the 
effect on consumer acceptance of technologies due to the provision of such information 
has never been studied. It is worth investigating consumers awareness and knowledge 
about L. monocytogenes to understand the influence of that on consumer acceptance of 
food technologies designed to control L. monocytogenes.  
2.4.5. Consumers’ food safety knowledge and practice 
Consumers’ factual knowledge of food safety issues related to food pathogens to some 
extent reflects their perception of food risks. Consumers who possess more food safety 
knowledge are more aware of food safety risks and more likely to have a more in-depth 
risk perception of foodborne illnesses (Ling, 2018; Wang et al., 2019). After comparing 
the knowledge and food safety practice of 646 young people (14-19 years old) and 815 
adults in Turkey, it was suggested that poor personal hygiene and poor hygiene of the 
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food preparing environment was related to a lack of knowledge about bacteria. The 
authors postulated that more knowledge about food pathogens would motivate 
consumers to handle food more carefully (Sanlier, 2009). Jeewon, Nouvishika, Kumar, 
and Jheelan-Ramchandur (2017) also indicated that consumer food safety behaviours 
are affected by the nature of food risks, and they are more motivated to improve food 
safety behaviours if they are more aware of these risks. It is likely that a consumer’s 
knowledge and perception of food safety influences their willingness to adopt food 
technologies designed to reduce such risks.  
However, increased food safety knowledge does not always ensure corresponding food 
safety behaviours, as consumers hold an optimistic bias that they are less likely to be 
affected by food risks than other people (Miles, Braxton, & Frewer, 1999). Consumers 
who are confident with their food handling practice were found to be less concerned 
with related food safety issues, and the confidence made them believe that they would 
not be affected by food safety issues, although their self-reported food-handling 
practices did not necessarily support their confidence (Wilcock et al., 2004). One of the 
possible negative consequences of such results is to make them believe that bacterial 
control technologies are unnecessary.  
Consumer’s food safety perceptions and their food safety behaviours can both reflect 
their awareness of foodborne pathogens (Lin et al., 2005), and possibly their acceptance 
of food technologies designed to control foodborne pathogens (Section 2.4.4). Studies 
have been conducted in many countries to investigate consumer food safety knowledge 
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and practice (Gilbert et al., 2007; Low, Jani, Halim, Alias, & Moy, 2016; Odeyemi et 
al., 2019; Sanlier, 2009). However, no comparative research has been published on 
China and New Zealand consumers’ general food safety knowledge and practices. It is 
worth looking at whether the level of knowledge about the foodborne illness and safety 
practices affect consumers’ acceptance of certain food technologies designed to control 
foodborne pathogens.  
2.4.6. Consumers’ personal experience of food poisoning 
While being a heavy burden on the global economy and a danger to human health, 
foodborne illnesses are also forging consumer perception and knowledge of food risks. 
A focus group study with middle school youth, parents of middle school youth, and 
food safety experts in the US reported that a lack of experience of foodborne illness 
was a barrier on middle school students perceiving food safety issues as being relevant 
to them (Byrd-Bredbenner, Abbot, & Quick, 2010). Similarly, after Chinese consumers 
or their family members have suffered foodborne illnesses, they became more likely to 
believe that foodborne illnesses are a serious risk (Wang et al., 2019).  
Experiencing a foodborne illness increases awareness of and concern about foodborne 
pathogens, as well as concern about other food safety issues (Fein, Lin, & Levy, 1995). 
A case-control study on 19 people in South East Wales about their perception of food 
poisoning hazards using questionnaires and interviews reported that people who had 
experienced Salmonella food poisoning tended to perceive the risk from food poisoning 
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as being higher than those who had not experienced Salmonella food poisoning (Parry 
et al., 2004). Furthermore, people who had recently experienced a salmonella infection 
had been reported to have a higher level of food safety knowledge (Fein et al., 1995; 
Gauci & Gauci, 2005). A likely explanation for these findings is that consumers will 
tend to receive more information and be more motivated to read it after the food 
poisoning experience (Gauci & Gauci, 2005). This higher level of food safety 
awareness, concern, and knowledge on a result of a recent food poisoning experience 
is likely to influence a consumer’s willingness to accept novel food technologies 
designed to eliminate pathogens, but little research has been reported on such a 
relationship.  
2.4.7. Consumers’ socio-demographic features  
Consumers’ demographic features have been reported to influence their acceptance of 
novel food technology (Deliza & Ares, 2018). Gender, age, education, income, 
nationality, and race have been the most common characteristics considered in previous 
studies. The effect of gender and age on the acceptance of new technologies is more 
consistent across different studies than other characteristics. In addition, females are 
less willing to accept new technologies than male, as they are less likely to perceive 
their benefits (Cardello et al., 2007; Korzen et al., 2011; Rimal, McWatters, Hashim, & 
Fletcher, 2004; Rollin et al., 2011; Ronteltap et al., 2007). Older people are more likely 
to raise concerns about potential issues related to novel technologies than younger 
people (Galati, Moavero, & Crescimanno, 2019). Many studies have demonstrated that 
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consumer education level and income play an important role in determining consumer 
acceptance of novel food technologies. It appears that consumers with higher education 
background and higher income tend to be less concerned about novel food technologies 
and show greater intention to accept novel food technologies than consumers with 
relatively low education and income (Bruhn, 2007; Butz et al., 2003; Galati et al., 2019; 
Korzen et al., 2011; Lima Filho et al., 2017; Naanwaab et al., 2014). 
However, it should be noted that the trends mentioned above are not guaranteed to be 
consistent in all contexts. There are several studies that show neutral or even conflicting 
results. A focus group study on 26 Brazilian respondents, reported that gender was the 
only factor that did not affect concern about food irradiation and consumers’ willingness 
to purchase irradiated foods (Lima Filho et al., 2017). In addition, in a survey research 
in the US more women have been reported to have a positive perception on fresh 
products treated with bacteriophages than men (Naanwaab et al., 2014). Furthermore, 
demographic factors may also differ under different circumstances, such as region, 
ethnicity, and culture (Bieberstein et al., 2012; Naanwaab et al., 2014; Perrea et al., 
2015; Van Wezemael, Verbeke, Kügler, & Scholderer, 2011).  
2.5. Conclusions from the literature review 
This literature review discussed the situation of foodborne illnesses and L. 
monocytogenes, novel food technologies that have been developed to control L. 
monocytogenes, consumer acceptance of these novel food technologies, and the factors 
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that could influence consumer acceptance of novel food bacteria control technologies. 
Based on this literature review, a few gaps have been identified in consumer acceptance 
of novel food technologies that are designed to control L. monocytogenes and other 
foodborne bacteria. First, there is a lack of research on the acceptability of some of the 
novel technologies by consumers in China and/or New Zealand, or even globally in 
some cases. Secondly, it is not well understood how the provision of information about 
L. monocytogenes and bacterial control technologies will impact on consumer 
acceptance of novel food technologies. Finally, the scope of existing studies is mostly 
about consumer perception of general novel food technologies, instead of particularly 
focusing on technologies designed to control L. monocytogenes and other food 
pathogens. Limited research has been reported on awareness of foodborne pathogens, 
knowledge of L. monocytogenes, food safety knowledge and behaviours, and personal 
experience of foodborne illnesses, and their influence on consumer acceptance of 
relevant food technologies. Nevertheless, these factors possibly play a role in accepting 
technologies that control foodborne pathogens. 
2.6. Aim and objectives 
This study is one part of a larger project titled “Applying genomics for the management 
of food safety risks associated with Listeria spp”, run by New Zealand Food Safety 
Science Research Centre. The funding of this study and researcher’s scholarship was 
also provided by New Zealand Food Safety Science Research Centre.  
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China is the largest New Zealand overseas food market, but the acceptability of many 
of tested technologies in this research has not been reported for consumers in China or 
New Zealand, neither has the acceptability of using them to control L. monocytogenes 
in food products. The aim of the project is to assist New Zealand companies develop 
effective treatments for bacterial control in food and information strategies for 
informing public based on Chinese and New Zealand consumer acceptance of bacterial 
control technologies.  
Specifically, the following research questions were answered: 
1. The acceptability of food technologies to control bacteria in China and New Zealand. 
(Chapter 4)  
a) How acceptable are technologies designed to control foodborne bacteria to Chinese 
and New Zealand consumers? 
b) What are the reasons that consumers accept or reject food technologies? 
2. The effect of information on consumer acceptance of technologies designed to 
control foodborne bacteria. (Chapter 5)  
a) How does receiving extra information influence Chinese and New Zealand 
consumer acceptance? 
b) How effective are different types of information? 
c) What information sources are trusted by consumers? 
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3. The influence of a range of factors on Chinese and New Zealand consumer 
acceptance of technologies designed to control foodborne bacteria  (Chapter 6).  
a) What factors can influence Chinese and New Zealand consumer acceptance? 
b) How strong is the effect of the factors? 
4. The difference of China and NZ regarding consumer perception of food technologies 
a) What is the difference between China and New Zealand consumers in terms of their 
acceptance of food technologies and reasons? (Chapter 4) 
b) What is the difference between China and New Zealand consumers in terms of the 
effect of reading additional information and their trusted information sources? 
(Chapter 5) 
c) What is the difference between China and New Zealand consumers in terms of the 
effect of different factors on their acceptance of food technologies.(Chapter 6) 
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Chapter 3 Methodology  
3.1. Ethics consideration 
Ethics approval to complete the study was granted by the University of Otago Human 
Ethics Committee (reference number D19/312), in accordance with the University of 
Otago's code of research ethics and subject to a procedure of ethical review in 
compliance with University of Otago ethical principles and policies.  
3.2. Development of survey 
The questions for the survey were formatted in Qualtrics (www.Qualtrics.com) and a 
global online market research firm (Dynata - https://www.dynata.com) was employed 
to distribute the survey (respondent inclusion criteria are listed in the next section) in 
order to obtain nationally representative data.  
The survey was initially developed in English based on existing research and surveys 
and then translated into simplified Chinese. Both the English version and Chinese 
version were proof read by three native speakers. The English version was proof read 
by a professional in the Education industry, the researcher’s supervisors and a PhD 
student in the University of Otago. The Chinese version was proof read by Master and 
PhD students at the University of Otago whose native language is Chinese. The survey 
consisted of twelve groups of questions and took proximately 20 minutes to complete. 
The overview of the survey design is shown in Figure 3.1, and the overall nature of the 
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questions asked in the survey are shown in Table 3.1. Specific survey questions asked 
are presented later in the thesis in the relevant chapters and Appendix 3A/B.  
 
Figure 3.1. The overview of survey design  
Respondents were asked to rate their acceptance of seven food technologies for three times under three different 
conditions using the same scale in this research. 
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Topics Information resources / Questions adopted 
from 
#1  Chapter 
4-6 
The first rating of seven food 
processing technologies that 
control bacteria 
n.a. 
#2 Chapter 6 Respondents' awareness of five 
common foodborne bacteria 
(MacRitchie et al., 2014) 
Bacteria were selected based on 
microbiological data from China and New 
Zealand (Liu et al., 2018; Pattis et al., 2018). 
#3 Chapter 6 Respondents' general food safety 
knowledge 
(Evans & Redmond, 2016; Low et al., 2016; 
Odeyemi et al., 2019; Sanlier, 2009) 
#4 Chapter 6 Respondents' knowledge about 
Listeria monocytogenes 
(Cates et al., 2006; Centres for Disease 
Control and Prevention, 2020) 
#5 Chapter 6 Respondents' food safety-related 
behaviours 
(Evans & Redmond, 2016; Medeiros et al., 
2004; Odeyemi et al., 2019; Sanlier, 2009) 
#6 Chapter 6 Respondents' attitudes towards 
novel food technologies. 
(Cox & Evans, 2008) 
#7 Chapter 5 Respondents' trust of information 
source of food technologies 
(Liu et al., 2014; Rupprecht et al., 2020) 
#8 Chapter 6 Respondents' experience of food 
poisoning 
(Carbas, Cardoso, & Coelho, 2013; Odeyemi 
et al., 2019) 
 Chapter 5 Information about L. 
monocytogenes 






The second rating of seven food 
processing technologies that 
control bacteria 
n.a. 





The third rating of seven food 
processing technologies that 
control bacteria 
n.a. 
#11 Chapter 4 Reasons to accept or reject a 
technology 
n.a. 
#12 Chapter 6 Demographics n.a. 
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Respondents were asked to rate their acceptance of seven food processing technologies 
that control bacteria on three occasions. For the first time, they were asked to rate their 
acceptance of seven food technologies listed on the same page after reading only the 
name of technology. Respondents were asked to select their acceptance using a Likert-
7 scale, with rating from 1= “Totally unacceptable”, 2= “Unacceptable”, 3= “Slightly 
unacceptable”, 4= “Neutral”, 5= “Slightly acceptable”, 6= “Acceptable”, to 7= “Totally 
acceptable”.  
Respondents then addressed question groups #2-8, on the factors that were predicted to 
influence the respondents’ acceptance of the technologies. Respondents’ awareness of 
five common foodborne bacteria (Q2) was measured using a Liker-5 scale, with ratings 
from 1= "I know nothing about this bacterium", 2= "I know hardly anything about this 
bacterium", 3= "I know a little about this bacterium", 4= "I know something about his 
bacterium", to 5= "I know a lot about this bacterium". Respondents were tested on their 
general food safety knowledge (Q3) where they had a choice of "true", "false" or "I 
don't know". Based on the respondents’ awareness of L. monocytogenes (Q2), those 
who at least knew a little about L. monocytogenes were tested on their L. 
monocytogenes knowledge (Q4) where they again had a choice of "true", "false" or "I 
don't know". Respondents were asked to choose the frequency at which they conducted 
a list of food safety-related behaviours (Q5), which was measured on a Likert-7 scale 
with ratings from 1= "Never", 2= "Rarely", 3= "Occasionally", 4= "Sometimes", 5= 
"Frequently", 6= "Usually", to 7= "Always". Respondents' attitudes towards novel food 
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technologies (Q6) and their trust of different information sources (Q7) about food 
technologies were measured using the same Likert-7 scale with ratings from 1= "Totally 
disagree", 2= "Disagree", 3= "Somewhat disagree", 4= "Neutral", 5= "Somewhat 
agree", 6= "Agree", to 7= "Totally agree". Finally, the respondents were asked about 
their last food poisoning experience (Q8). 
After completion of question groups 2 to 8, respondents were asked to read a short 
paragraph about Listeria (135 words in English, 266 characters in Chinese), followed 
by a brief statement (9-31 words in English, 24-64 characters in Chinese) describing 
the technology (Figure 3.2). To make sure that respondents spent enough time reading 
this information, a built-in timer was embedded on this page, and respondents could not 
move to the next question until after 20 seconds. Respondents were also asked to 
carefully read the information provided. The respondents were then asked to rate the 
technologies for the second time (Q9) using the same Likert-7 scale as for the first 
rating.  
 




After the second rating, respondents were asked to read a brief description about the 
benefits of the technology (7-40 Words in English, 27-92 characters in Chinese) (Figure 
3.3). The respondents were then asked to rate the technologies for the third time (Q10) 
using the same Likert-7 scale as for the first and second ratings. Meat products were 
used as examples in the second and third rating to promote respondents’ consideration 
in a real life context. 
 
Figure 3.3 Example of the benefits statement and the third rating   
After the third rating, respondents were asked to select the reason/s (Multiple choice) 
why they accepted or rejected the technology (Q11). Respondents rated one technology 
each time in the second and third rating, followed by selecting the reasons why they 
accepted or rejected the technology in the third rating, and the order of seven 
technologies was random. The last question group was about respondents' 
demographics (Q12).   
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3.3. Recruitment of respondents  
Data was collected through an online questionnaire in December 2019 in New Zealand, 
and December 2019-January 2020 in China through Dynata™ who was hired to find 
qualified respondents to answer the survey. The questionnaires were firstly created on 
an online panel (www.Qualtrics.com), and then the links for distribution was generated 
and provided to Dynata™, who sent the links to potential respondents from their online 
survey database.  
The target recruiting numbers for each category of gender and age were set up in 
Qualtrics in order to obtain a nationally representative sample on gender and age. The 
information about national proportions of gender and age in China and New Zealand 
was provided by Dynata™. Limit for categories of income was also set up as to ensure 
data could be collected from all income levels. The number of respondents in each 
category of gender, age, and income was counted on the first page, and respondents 
were asked questions regarding inclusion and exclusion criteria (Table 3.1) on the same 
page. Only those Chinese respondents from tier 1 or tier 2 cities were included in the 
survey, as they were the population most likely to purchase imported food products 
from New Zealand. A respondent was not accepted if any of the categories to which 
they belonged had reached its planned limit (Table 3.2) or if they did not fit the inclusion 
criteria.  Accepted respondents proceeded onto the information page (Appendix 1A/B) 
and consent form page (Appendix 2A/B). After giving their consent, respondents 
proceeded to answer the survey questions. A total of 650 Chinese respondents and 650 
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New Zealand respondents completed the survey. 
Table 3.2. Inclusion and exclusion criteria 
 China New Zealand 
Criteria Respondents must cook meat at home at least once every three months 
Respondents age must between 18-75 
Respondents must be Chinese residents who live 
in first-tier or second tier cities  
Respondents must be New 
Zealand residents 
Table 3.3. The target numbers of respondents for gender, age, and income  
Demographics  China New Zealand 
Gender Male  331 Male 312 
Female  319 Female 338 
Age 18 - 24 104 18 - 24 87 
25 - 34 143 25 - 34 111 
35 - 44 156 35 - 44 125 
45 - 54 111 45 - 54 122 
55 - 64 72 55 - 64 94 
65 - 75 64 65 - 75 111 
Income Below 4k a 100 Below 20k b 100 
4-7k 150 20-40k 150 
7-10k 150 40-60k 150 
10-15k 150 60-80k 150 
15--20k 150 80-100k 150 
20-30k 100 100-150k 100 
30k+ 100 150k+ 100 
a: Individual income per month (RMB) b: Individual annual income (NZD) 
3.3.1. Piloting 
The English version and Chinese version of the surveys were created separately on 
Qualtrics after review by academic supervisors, and then a “test” survey link was given 
to native speakers for the purpose of the pilot test. Typos, mistakes, questions, 
suggestions on wording and structure, and time spent on the survey were collected.  
 
42 
3.3.2. Soft launch 
In order to reveal potential problems, the survey was first sent to approximately 10% 
of total respondents (65). The time for the soft launch was the 5th of December 2019 in 
New Zealand and the 10th of December 2019 in China.  
All respondents were given an option to leave their feedback/comments at the end. 
Once the target of 10% of the total respondents was reached, the survey was paused, 
and no new respondents were recruited until after the data generated from the soft 
launch had been checked for any abnormality and to determine if anything should be 
improved. 
Changes made after the soft launch included: 
1) A hidden timer was added in the first time when respondents rate technologies 
to count the time that they spent on that page. The hidden timer made it possible 
to monitor the time respondents spent on the first time and enabled quality 
control when necessary. 
2) A hidden timer and a 20s compulsory reading time was implemented on the 
page of extra information about L. monocytogenes before the second rating to 
make sure respondents spend some time reading the information. 
3.3.3. Full launch 
Using the reviewing tool on the Qualtrics' platform, the valid responses were selected. 
Valid responses' status must be "finished", and their progress of the entry must be 
"100%". The fieldwork in New Zealand was completed on the 23rd of December 2019 
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when the number of valid responses reached 650, and the fieldwork in China was 
completed on the 6th of January. 
3.4. Data analysis 
The survey responses were automatically stored in the Qualtrics system. In order to 
improve data quality, exclusion criteria as listed below were applied. After assuring data 
was correct and consistent, the data was loaded into SPSS (IBM SPSS Software, 
Chicago, version 23) and analysed. The descriptive analysis was conducted first to 
establish the primary results, and then statistical testing was conducted to determine the 
significance. Demographic information is available in 6.3.7 (Table 6.30 and Table 6.31). 
3.4.1. Remove low quality responses. 
There were 650 responses to the survey from both countries. The following criteria 
were applied to remove data affecting the quality of the analysis.  
1) "Speeders": the responses that were shorter than one-third of the median time 
were removed from the date obtained for China (33 speeders) and New Zealand 
(20 speeders). 
2) "Straight-liners": the responses in which there were seven or more same answers 
in a row in one question group were removed from the data obtained from China 
(13 straight-liners were ) and New Zealand (16 straight-liners). 
After exclusion, the screened data (604 for China side and 614 for New Zealand side) 
was inputted into SPSS for further analysis.  
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3.4.2 Statistical tools 
The statistical analysis was conducted and interpreted on SPSS based on the 
instructions by Arkkelin (2014). Different types of statistical tools were used to 
compare the ratings of the acceptance between two countries and seven technologies, 
to test the change of acceptance after reading the information about L. monocytogenes 
and a brief description of food technologies and the change of acceptance after benefits 
of food technologies, to analyse the effect of influential factors on the acceptance of 
food technologies, and to test the reliability of question scales of respondent 
characteristics.  
3.4.2.1 Two sample t-test 
The two-sample t-test was used to determine whether there were significant differences 
between the means of two groups in this study. The two sample t-test was used to 
compare all types of means between China and New Zealand, including a) the mean 
score of the acceptance of individual technology between Chinese and New Zealand 
respondents; b) the average score of the acceptance of six (Thermal processing was 
treated as a control technology and not included in the analysis) novel food technologies 
between Chinese and New Zealand respondents; c) the mean scores of awareness of 
bacteria between Chinese and New Zealand respondents; d) the mean scores of attitudes 
towards food technologies between Chinese and New Zealand respondents; e) the mean 
scores of the knowledge about L. monocytogenes between Chinese and New Zealand 
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respondents; f) the mean scores of knowledge about food safety between Chinese and 
New Zealand respondents; g) the mean scores of food safety behaviours between 
Chinese and New Zealand respondents  
3.4.2.2 One-way ANOVA 
Analysis of variance, also known as ANOVA, was used to determine whether there 
were any significant differences between the means of three or more groups. One-way 
ANOVA is only suitable for tests with only one independent variable. As part of 
ANOVA, post hoc test was required to test which two specific groups differed and to 
decide homogenous subsets if ANOVA reported an overall difference among groups. 
Tukey's honestly significant difference is a common post hoc test and it was selected 
for this study. 
In this study, one-way ANOVA was used to compare a) the mean acceptance score of 
seven technologies in the same rating, b) the acceptance score of one technology in the 
initial rating, the rating after reading information about L. monocytogenes and a brief 
description of the food technology, and the rating after reading the benefits of the food 
technology. c) respondents' awareness of five types of foodborne bacteria d) 
respondents' trust in six different information sources. 
3.4.2.3 Two-way repeated measures ANOVA 
Two-way repeated measures ANOVA was used to compare the mean differences 
 
46 
between groups that have been split into two independent variables. In this study, each 
respondent rated their acceptance of each food technology three times, therefore, two-
way repeated measures ANOVA were used to analyse how a respondents’ acceptance 
of the technology was influence by their awareness of foodborne pathogens, attitudes 
toward novel food technologies, food safety knowledge, food safety behaviors, food 
poisoning experiences, and demographics. Tukey's honestly significant difference was 
used for post hoc test. Interaction effect was included in two-way repeated measures 
ANOVA to investigate how additional information influenced the acceptance of 
respondents with different level of awareness of foodborne pathogens, attitudes toward 
novel food technologies, food safety knowledge, food safety behaviors, food poisoning 
experiences, and demographics. 
3.4.2.4 Exploratory factor analysis and Cronbach's alpha 
Exploratory factor analysis and Cronbach's alpha were used to validate scales. 
Exploratory factor analysis tests the correlation among items in a scale and group items 
strong relations within a scale. Cronbach's alpha measures the internal consistency of 
items in a scale, representing reliability of the scale. In this study, the scale of 
respondents’ attitude toward novel food technologies was validated through Cronbach's 
alpha and exploratory factor analysis. The scale of awareness of foodborne pathogens 
and the scale food safety behaviours were only validated through Cronbach's alpha. 






Chapter 4 The acceptability of food technologies 
to control bacteria in China and New Zealand 
4.1. Introduction  
This chapter aims to give a descriptive introduction of the respondents’ acceptance of 
technologies designed to control foodborne bacteria. Specifically, the objectives of this 
chapter are to address the following questions: 
1) How acceptable are technologies designed to control foodborne bacteria to 
Chinese and New Zealand consumers? 
2) What are the reasons that consumers accept or reject food technologies? 
3) What is the difference between China and New Zealand consumers in terms of 
their acceptance of food technologies and reasons? 
This chapter includes four sections: Introduction (4.1), Methodology (4.2), Results and 
discussion (4.3), and Conclusions (4.4).  
4.2. Methodology  
The method for data collection has been described in Chapter 3, including details on 
respondents’ recruitment (3.2) and survey development (3.3). The statistical analysis is 
described below in Section 4.2 Methodology. 
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4.2.1. Statistical analysis  
Descriptive statistics were used to summarise respondents’ acceptance of food 
processing technologies. To investigate the difference of acceptability of between seven 
food processing technologies within the same rating, the data were analysed by one-
way ANOVA (3.5.2.2) using SPSS (IBM SPSS Software, Chicago, version 23). For 
post hoc test, the significant differences between acceptance scores were determined 
using Tukey's honesty significant difference test at p-value < 0.05. Chinese and New 
Zealand respondents' acceptance score of a technology within the same rating was 
compared using two sample t-test (3.5.2.1). The acceptance rating results are reported 
as means ± standard error of the means (SEM).  
4.3. Results and discussion  
4.3.1. The initial respondent acceptance of technologies designed to control 
foodborne bacteria  
4.3.1.1. The initial rating from Chinese respondents  
Chinese respondents’ initial ratings on the acceptance of the seven technologies 
designed to control foodborne bacteria are shown in Figure 4.1A and the second column 
of Table 4.1. Prior to being given any information, Chinese respondents rated Thermal 
pasteurisation (TP) as being the most acceptable technology to control foodborne 
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bacteria (p < 0.05), with 91.9% of respondents rating TP as being either slightly 
acceptable, acceptable, or totally acceptable (Figure 4.1A). The average acceptance 
rating for TP was 6.16±0.045 (Table 4.1). The second most acceptable technology was 
High-pressure processing (HPP), with 84.6% of respondents rating it as being either 
slightly acceptable, acceptable, or totally acceptable. The average acceptance rating for 
HPP was 5.83±0.048.  
The two least acceptable technologies were Bacteriophages (BP) and Rinsing meat 
carcasses with antimicrobial solutions (RMCA) (Table 4.1), with 40.2% and 45.9% 
Chinese respondents rating them as being either slightly acceptable, acceptable, or 
totally acceptable, respectively (Figure 4.1A). The number of Chinese respondents who 
rated BP as being either slightly unacceptable, unacceptable, or totally unacceptable 







Figure 4.1 Chinese respondents' rating on bacterial control technologies 
(A)The initial rating (B) The rating after reading information about L. monocytogenes and a brief description of 
the food technology (C) The rating after reading the benefits of the food technology. TP: Thermal pasteurisation; 
HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed 
electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions.  
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Table 4.1. Chinese respondents' acceptance rating on technologies designed to control 
foodborne bacteria * 
Technology 1st rating 2nd rating 3rd rating Overall 
Thermal pasteurisation 6.16±0.045a 5.90±0.040a 5.96±0.038a 6.00±0.035a 
High-pressure processing 5.83±0.048b 5.59±0.045b 5.77±0.042a 5.73±0.036b 
Irradiation 4.61±0.069d 4.70±0.059d 5.07±0.058c 4.80±0.053d 
Bacteriophages 4.15±0.067e 4.57±0.059de 5.06±0.056c 4.60±0.051e 
Antimicrobial packaging 5.23±0.059c 5.35±0.050c 5.49±0.047b 5.35±0.043c 
Pulsed electric fields 5.13±0.55c 5.19±0.050c 5.44±0.048b 5.25±0.042c 
Rinsing meat carcasses with 
antimicrobial solutions 
4.27±0.68e 4.36±0.062e 4.66±0.059d 4.43±0.055e 
*Each value is presented as mean ± SE (n=604). Means within each column with different letters differ 
significantly (p < 0.05).  
The 1st rating is the initial rating. The 2nd rating is the rating after reading information about L. monocytogenes and brief 
description of the food technology. The 3rd rating is the rating after reading the benefits of the food technology 
4.3.1.2. The initial rating from New Zealand respondents  
In New Zealand, for the initial rating, the ranking of acceptance of bacterial control 
technologies was similar to the results obtained from the Chinese respondents (Figure 4.2): TP 
was the most acceptable food processing technology to control bacteria, with 82.3% of 
respondents rating it as being either slightly acceptable, acceptable or, totally acceptable. The 
average rating score was 5.78±0.105 (p < 0.05) (Table 4.2). The second most acceptable 
technology was HPP, with 71% of respondents rating it as being either slightly acceptable, 
acceptable or, totally acceptable (Figure 4.2A). Similar to what was reported for the Chinese 
respondents, the least acceptable technologies for New Zealand respondents were BP and 
RMCA, with only 21.7% and 27.2% New Zealand respondents rating them as being either 
slightly acceptable, acceptable, or totally acceptable respectively, and nearly half of New 
Zealand respondents rated them as being slightly unacceptable, unacceptable, or totally 
unacceptable (Figure 4.2A). The acceptance ratings of IR, BP, and RMCA were below neutral, 




unacceptable, unacceptable, or totally unacceptable was more than the percentage of New 
Zealand respondents who rated them as being either slightly acceptable, acceptable, or totally 







Figure 4.2 New Zealand respondents' acceptance rating on technologies designed to 
control foodborne bacteria 
(A) The initial rating (B) The rating after reading information about L. monocytogenes and a brief description of the food 
technology (C) The rating after reading the benefits of the food technology. TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing 
meat carcasses with antimicrobial solutions.  
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Table 4.2. New Zealand respondents' acceptance rating on technologies designed 
to control foodborne bacteria * 
Technology 1st rating 2nd rating 3rd rating Overall 
Thermal pasteurisation 5.78±0.105a 5.36±0.106a 5.47±0.100a 5.54±0.044a 
High-pressure processing 5.35±0.113b 5.32±0.101a 5.52±0.098a 5.40±0.043a 
Irradiation 3.91±0.137e 3.99±0.136d 4.68±0.132c 4.19±0.060d 
Bacteriophages 3.45±0.127f 3.81±0.126d 4.76±0.123c 4.00±0.052de 
Antimicrobial packaging 4.37±0.126d 4.42±0.119c 4.65±0.117c 4.48±0.052c 
Pulsed electric fields 4.79±0.119c 4.82±0.116b 5.14±0.115b 4.92±0.051b 
Rinsing meat carcasses with 
antimicrobial solutions 
3.54±0.127f 3.89±0.122d 4.32±0.123d 3.92±0.055e 
*Each value is presented as mean ± SE (n=614). Means within each column with different letters differ significantly 
(p < 0.05). 
The 1st rating is the initial rating. The 2nd rating is the rating after reading information about L. monocytogenes and 
a brief description of the food technology. The 3rd rating is the rating after reading the benefits of the food technology. 
4.3.2. Respondent acceptance of technologies designed to control foodborne 
bacteria after reading information about L. monocytogenes and a brief 
description of the food technology (the second rating) 
4.3.2.1. The second rating from Chinese respondents  
After reading information about L. monocytogenes and a brief description of each of 
the food processing technologies, the most acceptable technologies for Chinese 
respondents were still TP, followed by HPP, AP and PEF (Table 4.1). Interesting, after 




and HPP as being totally acceptable decreased from 49.7% to 27.8% and 34.8% to 
20.5%, respectively (Figure 4.1AB). BP and RMCA were again the least acceptable 
technologies (Table 4.1), however, the percentage of Chinese respondents who rated 
BP and RMCA as being totally unacceptable decreased from 8.6% to 2.6% and 7.6% 
to 3.1%, respectively (Figure 4.1AB). Note that after reading information about L. 
monocytogenes and a brief description of the food technology more than two-thirds of 
Chinese respondents rated all of the technologies as either neutral slightly acceptable, 
acceptable, or totally acceptable (Figure 4.1B).  
4.3.2.2. The second rating from New Zealand respondents  
After reading information about L. monocytogenes and a brief description of the food 
technology, the two most acceptable technologies for New Zealand respondents were 
TP and HPP, followed by PEF (Table 4.2). The three least acceptable technologies were 
IR, BP, and RMCA, whose acceptance ratings were not statistically significantly 
different (Table 4.2). The acceptance ratings of these three technologies (IR, BP, and 
RMCA) were situated between slightly unacceptable and neutral after the respondents 
had been given the opportunity to read information about L. monocytogenes and a brief 
description of each food technology. In a result that mirrored the result for Chinese 
respondents, the provision of information resulted in the percentage of New Zealand 




19.7% and 25.4% to 16.3%, respectively (Figure 4.2AB). The percentage of New 
Zealand respondents who rated IR as being totally unacceptable was 8.5%, which was 
the greatest percentage of totally unacceptable ratings across the seven technologies 
(Figure 4.2B). 
4.3.3. Respondent acceptance of technologies designed to control foodborne 
bacteria after reading the benefits of the food technology (the third rating) 
4.3.3.1. The third rating from Chinese respondents  
After reading about the benefits of each technology, the two most acceptable 
technologies were still TP and HPP, followed by AP and PEF (Table 4.1). The 
percentage of Chinese respondents who rated BP as being either slightly acceptable, 
acceptable or, totally acceptable increased from 53.3% to 72.2% (Figure 4.1BC).The 
least acceptable technology was RMCA, with 58.9% of Chinese respondents rating it 
as being either slightly acceptable, acceptable or, totally acceptable, which was the 
lowest ratings for acceptability across the seven technologies (Figure 4.1C). 
Additionally, 23% of Chinese respondents rated RMCA as being either slightly 
unacceptable, unacceptable, or totally unacceptable, which was the highest percentage 




4.3.3.2. The third rating from New Zealand respondents  
After reading about the benefits of each technology, the two most acceptable 
technologies for New Zealand respondents were again TP and HPP, followed by PEF 
(Table 4.2). The percentage of New Zealand respondents who rated IR as being slightly 
acceptable, acceptable or, totally acceptable increased from 38.5% to 57.1% (Figure 
4.2BC). The least acceptable technology was RMCA, with 48.9% of New Zealand 
respondents rating it as being either slightly acceptable, acceptable or, totally acceptable, 
which was the lowest percentage rating for acceptance across the seven technologies 
(Figure 4.2C). Additionally, 28.4% of New Zealand respondents rated RMCA as being 
either slightly unacceptable, unacceptable, or totally unacceptable, which was the 
highest percentage of unacceptable ratings across the among seven technologies (Figure 
4.1C).  
4.3.4. Chinese and New Zealand respondents' overall acceptance of 
technologies designed to control foodborne bacteria and the difference 
between two countries. 
The mean scores of acceptance for the six novel technologies - HPP, IR, BP, AP, PEF, 
and RMCA by Chinese and New Zealand respondents were compared (Table 4.3). TP 




and used as a negative control to better reflect respondents' acceptance of novel food 
technologies. 
In general, Chinese respondents found the novel technologies to be slightly acceptable 
(5.03±0.024), while New Zealand respondents were less accepting, regarding them as 
being between neutral and slightly acceptable (4.48±0.020) (Table 4.3).  
Table 4.3. The mean acceptance rating of six novel food technologies and overall 
score for both countries* 
Rating  China New Zealand 
1st 4.87±0.044 4.23±0.047 
2nd 4.96±0.040 4.38±0.043 
3rd 5.23±0.039 4.83±0.043 
Overall 5.03±0.024 4.48±0.020 
*Each value is presented as mean ± SE (China: n=604; New Zealand: n=614).  
The 1st rating is the initial rating. The 2nd rating is the rating after reading information about L. monocytogenes and 
a brief description of the food technology. The 3rd rating is the rating after reading the benefits of the food technology. 
Overall is the mean score of the 1st , 2nd , and 3rd rating. 
When looking at differences in ratings for each individual technology, Chinese 
respondents’ acceptance ratings for every novel technology were higher than that of the 
New Zealand respondents (Table 4.4). In addition, a higher percentage of Chinese 
respondents rated each technology as being either slightly acceptable, acceptable or, 
totally acceptable compared to New Zealand respondents, and fewer Chinese 




or, totally unacceptable than New Zealand respondents (Figure 4.1 and Figure 4.2). The 
greatest difference in overall acceptance ratings between China and New Zealand 
respondents was seen for AP, which was 0.873 on the Likert-7 scale (Table 4.4). The 
smallest difference between two countries was seen on HPP and PEF, which were 0.33 
and 0.34 respectively, which was less than the difference seen for TP (0.46). Chinese 
consumers’ higher acceptance is probably owing to the relatively frequent food safety 
incidents in China, which makes Chines consumers are more concerned about food 
safety issues. A recent meta-analysis on 24 studies about consumer willingness to pay 
for food safety attributes in China found that Chinese consumers were willing to pay 
for attributes that are directly related to health benefits, such food safety, and Chinese 
consumers’ WTP for food safety attributes increased after the Sanlu powder sandal in 





Table 4.4. Mean difference of acceptance rating on technologies designed to 
control foodborne bacteria between China and New Zealand respondents 
Technology 1st rating 2nd rating 3rd rating Overall 
Thermal pasteurisation 0.38** 0.54** 0.49** 0.46** 
High-pressure processing 0.48** 0.27** 0.25** 0.33** 
Irradiation 0.70** 0.71** 0.32** 0.60** 
Bacteriophages 0.70** 0.76** 0.30** 0.60** 
Antimicrobial packaging 0.86** 0.93** 0.84** 0.87** 
Pulsed electric fields 0.34** 0.37** 0.32** 0.34** 
Rinsing meat carcasses with 
antimicrobial solutions 
0.73** 0.47** 0.34** 0.51** 
Six novel technologies 0.64** 0.56** 0.40** 0.54** 
** Means differ significantly (p < 0.01). 
The 1st rating is the initial rating. The 2nd rating is the rating after reading information about L. monocytogenes and 
brief description of the food technology. The 3rd rating is the rating after reading the benefits of the food technology. 
Overall is the mean score of the 1st , 2nd , and 3rd rating. 
4.3.5. Reasons that respondents accepted or rejected bacterial technologies  
In the (third) rating after reading the benefits of the food technology, respondents who 
rated a technology as being slightly acceptable, acceptable or, totally acceptable were 
asked why they accepted the technology, and respondents who rated a technology as 
being slightly unacceptable, unacceptable or, totally unacceptable were asked why they 




4.3.5.1. Numbers of respondents who accepted a specific technology 
Each specific technology was accepted, on the third rating (after reading the benefits of 
the food technology) by more Chinese respondents than New Zealand respondents 
(Table 4.5). TP, as traditional food technology, was well accepted by most respondents 
in both countries, 93.21% and 78.66% in China and New Zealand, respectively. HPP 
was the most acceptable novel food technology, with 89.57% of Chinese respondents 
and 79.32% of New Zealand respondents rating it as being acceptable. Surprisingly, a 
few more New Zealand respondents rated HPP as being more acceptable than TP. 
RMCA was the least accepted technology by respondents in both countries. RMCA was 
only acceptable for 48.86% of New Zealand respondents and was the only technology 
that was not accepted by at least 50% of respondents. The greatest difference in 
acceptance ratings between the two countries was seen for AP, which was accepted by 
83.61% Chinese respondents, making it the third most accepted food technology. 
However, only 68.57% of respondents in New Zealand rated it as being acceptable, 





Table 4.5. Numbers of respondents who accepted a certain technology in the 
rating after reading benefits of the food technology (the third rating) 
Technology Number – CN Percentage - CN Number – NZ Percentage - NZ 
TP 563 93.21% 483 78.66% 
HPP 541 89.57% 487 79.32% 
AP 505 83.61% 350 57.00% 
PEF 485 80.30% 421 68.57% 
BP 436 72.19% 373 60.75% 
IR 436 72.19% 351 57.17% 
RMCA 356 58.94% 300 48.86% 
Total 3322 78.57% 2765 64.33% 
CN: China;  NZ: New Zealand; TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: 
Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 
antimicrobial solutions.  
4.3.5.2. Reasons why respondents stated a specific technology was acceptable 
Respondents could select more than one reason why they accepted a technology from 
a list of five options and/or specify other reasons (Table 4.6). Chinese respondents' 
reasons to accept food processing technologies to control bacteria were more diverse 
than in New Zealand, where there was a focus on their ability to control bacteria. The 
reasons that respondents in China accepted food processing technologies were 
consistent across the seven technologies investigated in this survey. All five reasons 
were selected by more than one-third of the Chinese respondents who rated the 




most selected reason was "It kills harmful bacteria and makes foods safe to eat", being 
rated by up to over 60% for every technology (Table 4.6). In China, over half of 
respondents selected "It is good for my health." 
The ability to kill bacteria was the predominant reason that New Zealand respondents 
accepted a technology, which was selected by more than 80% of respondents who rated 
the technology as being either slightly acceptable, acceptable, or totally acceptable 
(Table 4.7). The second most frequently selected reason by New Zealand respondents 
for six out seven technologies was "It does not harm the environment", with the 
numbers of respondents selecting this option varying across the technologies. For 
example, 47.99% of New Zealand respondents who accepted BP selected this reason, 
while only 13% of respondents who accepted RMCA, stated that this factor contributed 






Table 4.6. Reasons to accept a specific bacterial control technology by Chinese respondents 
Reason 
It kills harmful bacteria 
and makes foods safe to 
eat. 
It is good for my health. 
It makes foods taste or 
look better. 
It does not harm the 
environment. 
I trust it. Other 
TP 403 71.58%* 322 57.19% 151 26.82% 252 44.76% 266 47.25% 2 0.36% 
HPP 368 68.02% 313 57.86% 179 33.09% 258 47.69% 198 36.60% 1 0.18% 
IR 288 66.06% 232 53.21% 159 36.47% 175 40.14% 135 30.96% 2 0.46% 
BP 267 61.24% 232 53.21% 132 30.28% 211 48.39% 115 26.38% 2 0.46% 
AP 311 61.58% 273 54.06% 166 32.87% 181 35.84% 187 37.03% 0 0.00% 
PEF 301 62.06% 255 52.58% 173 35.67% 222 45.77% 163 33.61% 3 0.62% 
RMCA 228 64.04% 195 54.78% 104 29.21% 117 32.87% 97 27.25% 1 0.28% 
Total 2166 65.20% 1822 54.85% 1064 32.03% 1416 42.62% 1161 34.95% 11 0.33% 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 






Table 4.7. Reasons to accept a specific bacterial control technology by New Zealand respondents 
Reason 
It kills harmful bacteria 
and makes foods safe to 
eat. 
It is good for my health. 
It makes foods taste or 
look better. 
It does not harm the 
environment. 
I trust it. Other 
TP 415 85.92% 90 18.63% 36 7.45% 136 28.16% 135 27.95% 10 2.07% 
HPP 417 85.63% 101 20.74% 65 13.35% 165 33.88% 121 24.85% 17 3.49% 
IR 304 86.61% 69 19.66% 38 10.83% 87 24.79% 61 17.38% 16 4.56% 
BP 307 82.31% 73 19.57% 24 6.43% 179 47.99% 50 13.40% 13 3.49% 
AP 289 82.57% 54 15.43% 28 8.00% 58 16.57% 57 16.29% 14 4.00% 
PEF 360 85.51% 81 19.24% 49 11.64% 147 34.92% 79 18.76% 14 3.33% 
RMCA 249 83.00% 56 18.67% 18 6.00% 39 13.00% 31 10.33% 15 5.00% 
Total 2341 84.67% 524 18.95% 258 9.33% 811 29.33% 534 19.31% 99 3.58% 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 




It was not surprising that the research found that the main reason respondents from both 
countries accepted the technology was "It kills harmful bacteria and makes foods safe 
to eat" as respondents were asked to rate how acceptable the use of these technologies 
were to reduce the L. monocytogenes risk in foods, it was expected they would prioritise 
technologies designed to kill bacteria and make food safe. 
Changing lifestyles and food cultures have made environmental friendliness an 
essential characteristic of novel food technologies (Popa, Draghici, Popa, & Niculita, 
2011). It was therefore not surprising that "It does not harm the environment" was the 
2nd most frequently selected reason for accepting the technology by New Zealand 
(29.33%) and this reason was also selected by 42.62% accepting Chinese respondents. 
This result indicates that respondents in both countries will consider a food processing 
technologies impact on the environment before accepting it. Environmentally friendly 
was mentioned explicitly in the benefit statement of BP, and this could have influenced 
respondents as BP ended up being the technology most frequently accepted in both 
countries. In contrast, respondents were more concerned about the impact of RMCA on 
the environment based on their existing knowledge. The contrast between BP and 
RMCA regarding the reason "It does not harm the environment" also implies that 
environmental-friendliness will be an important aspect in the acceptance of novel food 




Other technologies, such as PEF and HHP, also had the characteristics of being energy-
saving and environment friendly. These characteristics have been proved to have a 
positive influence on respondents' acceptance (Sonne et al., 2012). If these benefits had 
been mentioned in the statements provided about them, this may have influenced the 
results and could have made the technology more acceptable. Lavilla and Gayán (2018) 
suggested that naturalness should be emphasised when promoting innovative food 
products, as it is an important factor to improve respondents’ acceptance of novel food 
technologies.  
By comparing the results obtained between China and New Zealand, it was obvious 
that “benefits to health” were more important for the acceptance of new technologies 
for Chinese than for New Zealand respondents (Table 4.6 and 4.7). This result was not 
unexpected as relatively frequent food safety incidents in China have increased Chinese 
respondents' concerns about potential negative effect of food processing on their health 
(Liu, Pieniak, & Verbeke, 2013). Previous studies have demonstrated that good taste or 
flavour is an important reason for respondents to accept novel technologies compared 
with traditional TP (Deliza & Ares, 2018; Sonne et al., 2012). However, in the current 
study this was the least selected reason by respondents in both countries. Possible 
reasons why taste and appearance did not seem to be so important in the current study 




from previously discussed products which have predominantly been ready-to-eat/ drink 
products. 
In addition, a previous studies asked respondents to directly assess juices that were 
processed by novel technologies based on their appearance and taste (Lee, Lusk, Mirosa, 
& Oey, 2016). In the current study respondents did not have the opportunity to taste or 
to see the products treated by the different technologies, therefore these differences in 
product form and assessment process are likely to have made good taste and flavour a 
less important reason for respondents to use novel technologies. 
4.3.5.3. Numbers of respondents who did not accept a specific technology 
The bacterial control technologies assessed were only regarded as being slightly 
unacceptable, unacceptable or, totally unacceptable a total of 401 times China, while in 
New Zealand the number was 3322 (Table 4.8). RMCA was rated the most as being 
either slightly unacceptable, unacceptable or totally unacceptable by both Chinese 
respondents (23.01%) and New Zealand respondents (28.50%), followed by IR with 
unacceptable ratings by 14.07% of Chinese respondents and 22.48% of New Zealand 
respondents. As a traditional technology TP received the fewest unacceptance ratings 
by Chinese (1.99%) respondents, while 6.84% of New Zealand respondents rated TP as 




the 5.86% that rated HPP (5.86%) as being unacceptable. 
Table 4.8. Numbers of respondents who did not accept a specific technology in 
the rating after reading benefits of the food technology (the third rating) 
 Number – CN Percentage - CN Number - NZ Percentage - NZ 
RMCA 139 23.01% 175 28.50% 
IR 85 14.07% 138 22.48% 
BP 79 13.08% 114 18.57% 
AP 35 5.79% 129 21.01% 
PEF 31 5.13% 72 11.73% 
HPP 20 3.31% 36 5.86% 
TP 12 1.99% 42 6.84% 
Total 401 9.48% 706 16.43% 
CN: China; NZ: New Zealand; TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: 
Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 
antimicrobial solutions.  
4.3.5.4. Reasons why respondents did not accept a specific technology  
It was interesting that the most common reason of the options provided as to why 
Chinese respondents did not accept a technology were owing to concerns about its 
potential impact on their health or/and its bacterial control abilities (Table 4.9). The 
most selected reasons against the acceptance of a technology by Chinese respondents 
was "It has potential negative effects on my health" (63.09%), followed by "It doesn't 
kill all harmful bacteria and makes foods less safe to eat" (40.90%). These two 




to accept a technology (Table 4.6).  
Of the options provided as to why New Zealand respondents might not accept a 
technology the two most frequently selected were "I don't trust it" and "It has potential 
negative effects on my health", which were both selected by about 50% of those against 
the technology (Table 4.10). 
Furthermore, 27.18% of Chinese respondents and 50.28% of New Zealand respondents 
did not accept a technologies because they still did not trust it even after reading the 
provided benefit statement. The divergence in acceptance of technology between 
members of the public and researchers has previously been reported, and it is known 
that members of the public may not necessarily accept a technology regardless of its 
advantages (Deliza & Ares, 2018). Compared to Chinese respondents, more New 
Zealand respondents were relatively more sceptical of novel food technologies. This 
finding was also supported by the results shown in the attitude section (6.3.1). 
Chinese and New Zealand respondents were both concerned about the potential 
negative effect the technologies may have on their health. Although it was explained 
explicitly that radioactive or chemical residues were not present after irradiation 
treatment, 77.65% of Chinese respondents who did not accept IR stated that they 
believed that "it has potential negative effects on my health" and 41.18% of Chinese 




environment". Similarly, 50.07% of New Zealand respondents who did not accept IR 
believed that "it has potential negative effects on my health". Distrust of a technology 
has previously been reported as being a major reason that consumers fail to accept novel 
food technologies (Deliza & Ares, 2018). Further, these authors state that education on 
how these technologies work may ease concern and could lead to high acceptance 
(Deliza & Ares, 2018), which suggests that in the current study the information 




Table 4.9. Reasons for the unacceptance of a specific bacterial control technology by Chinese respondents 
Reason 
It doesn't kill all harmful 
bacteria and makes 
foods less safe to eat. 
It has potential negative 
effects on my health. 
It makes foods taste or 
look worse. 
It has potential negative 
effects on the 
environment. 
I don't trust it. Other 
TP 6 50.00% 5 41.67% 6 50.00% 3 25.00% 3 25.00% 0 0.00% 
HPP 8 40.00% 10 50.00% 7 35.00% 8 40.00% 5 25.00% 1 5.00% 
IR 23 27.06% 66 77.65% 8 9.41% 35 41.18% 24 28.24% 1 1.18% 
BP 35 44.30% 42 53.16% 8 10.13% 17 21.52% 24 30.38% 1 1.27% 
AP 18 51.43% 21 60.00% 8 22.86% 10 28.57% 8 22.86% 1 2.86% 
PEF 16 51.61% 15 48.39% 6 19.35% 5 16.13% 10 32.26% 2 6.45% 
RMCA 58 41.73% 94 67.63% 28 20.14% 46 33.09% 35 25.18% 3 2.16% 
Total 164 40.90% 253 63.09% 71 17.71% 124 30.92% 109 27.18% 9 2.24% 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 





Table 4.10. Reasons for the unacceptance of a specific bacterial control technology by New Zealand respondents 
Reason 
It doesn't kill all harmful 
bacteria and makes foods 
less safe to eat. 
It has potential 
negative effects on my 
health. 
It makes foods taste or 
look worse. 
It has potential negative 
effects on the 
environment. 
I don't trust it. Other 
TP 10 23.81% 13 30.95% 8 19.05% 7 16.67% 16 38.10% 4 9.52% 
HPP 12 33.33% 11 30.56% 9 25.00% 7 19.44% 13 36.11% 4 11.11% 
IR 15 10.87% 76 55.07% 13 9.42% 48 34.78% 77 55.80% 8 5.80% 
BP 14 12.28% 56 49.12% 8 7.02% 35 30.70% 71 62.28% 8 7.02% 
AP 20 15.50% 59 45.74% 12 9.30% 59 45.74% 58 44.96% 14 10.85% 
PEF 18 25.00% 25 34.72% 10 13.89% 9 12.50% 33 45.83% 3 4.17% 
RMCA 36 20.57% 94 53.71% 29 16.57% 68 38.86% 87 49.71% 14 8.00% 
Total 125 17.71% 334 47.31% 89 12.61% 233 33.00% 355 50.28% 55 7.79% 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with 




4.3.6. Discussion on the results obtained for the different technologies  
This part summarises China and New Zealand respondents’ acceptance of technologies 
designed to control bacteria, presents the findings behind the data obtained, and 
compares their acceptance between these two countries and with results from the 
scientific literature.  
Respondents’ acceptance of HPP, PEF and IR had already been studied in many 
countries, including China (Bearth & Siegrist, 2019; Lavilla & Gayán, 2018; Rollin et 
al., 2011; Sonne et al., 2012), while few studies have investigated consumer acceptance 
of BP, AP and RMCA. 
First of all, it was not surprising that both Chinese and New Zealand respondents 
considered TP to be the most acceptable technology as it is the most accepted and 
widely used method to control bacteria worldwide. Another factor that may contribute 
to the consistently high acceptance of TP was the context in which the questions in the 
survey were asked. One of the advantages of novel technologies their ability to maintain 
good sensory and nutritional characteristics. However, deli meat that was used as the 
imagined products in the question is a cooked food, and unlike fresh produce, it will 
not be affected by heating. If other foods were used as the test products, the results 




respondents’ acceptance of food technologies (Cardello et al., 2007).  
Among all the novel technologies HPP received the highest acceptance score in all three 
ratings, the initial rating (5.83±0.048 CN and 5.78±0.105 NZ), the rating after reading 
information about L. monocytogenes and a brief description of the food technology 
(5.59±0.045 CN and 5.36±0.106 NZ), and in the rating after reading about the benefits 
of the technology (5.77±0.042 CN and 5.47±0.100 NZ). The acceptance rating of HPP 
by New Zealand respondents was not significantly different from TP after they had read 
the information about L. monocytogenes and a brief description of the technology. The 
acceptance rating of HPP by Chinese respondents was not significantly different from 
TP after reading about the benefits of the food technology. The acceptance rating of 
HPP was higher than PEF for both countries (Table 4.1 and Table 4.2), indicating 
Chinese and New Zealand respondents believed HPP is more acceptable than PEF. This 
result agrees with the previous studies, which showed that HPP was more acceptable 
than PEF in China and some other countries as described in Literature Review (Cardello 
et al., 2007; Lee et al., 2015; Olsen et al., 2011; Sonne et al., 2012). It had previously 
been reported that Chinese consumers tended to buy beverages processed by TP when 
limited information was provided, while the number of respondents who chose to buy 
beverages processed by TP plummeted by 50% after detailed information about the 




research, the percentage of respondents who rated TP as being slightly acceptable, 
acceptable, or totally acceptable only showed an increase by 1.3% in China and a drop 
by 3.7% in New Zealand after giving the brief introduction and benefits of the related 
technologies (Figure 4.1BC and Figure 4.2BC). Potential reasons for the difference 
between the two studies might be the amount of the information. Because of the time 
limitation in the survey, only two sentences were used to summarise the benefits of each 
technology. Lavilla and Gayán (2018) indicated that a lack of information is the main 
barrier to reach a comprehensive acceptance of HHP by the public. Another potential 
reason for the difference is that respondents in the previous study selected one 
technology out of TP, HPP, and PEF, instead of rating technologies, which might lead 
to a bigger gap. Although, in the current study the acceptance of HPP and PEF was 
statistically lower than the acceptance of thermal pasteurisation, the acceptance rating 
of TP, HPP, and PEF all situated between slightly acceptable and acceptable (Table 4.1 
and Table 4.2). In practice, HPP and PEF would be the most likely technologies to 
become as accepted as traditional thermal pasteurisation in China and New Zealand if 
sufficient information was provided. 
Previous studies have shown that consumer attitudes towards irradiation as a food 
processing technology are negative (Peter & Yves, 2015). However, consumer 




2017). Argentina consumers' purchase intention for food processed by irradiation was 
only 31%, and 37% of respondents believed that food process by irradiation is harmful 
to their health (Finten, Garrido, Agüero, & Jagus, 2017). New Zealand respondents’ 
acceptance of food irradiation appeared like Argentina consumers, with 38.6% of 
respondents in the current study reporting irradiation as being either slightly 
unacceptable, unacceptable or, totally unacceptable in their initial rating before 
receiving any information. In contrast, 25.9% of Chinese respondents in the current 
study rated irradiation as being either slightly unacceptable, unacceptable or, totally 
unacceptable in their initial rating before receiving any information. 
The greatest difference in acceptance ratings between China and New Zealand 
respondents in the current survey was seen for antimicrobial packaging (Table 4). The 
majority of Chinese respondents (94.2%) rated antimicrobial packaging as being either 
slightly acceptable, acceptable, or totally acceptable, while 21% of New Zealand 
respondents did not accept it, even after reading the benefits of the technology (Figure 
1C and Figure 2C). One possible reason why antimicrobial packaging was better 
accepted by Chinese respondents is that they believed it was good for their health (Table 
4.6), as selected by 54.06% Chinese respondents, while for New Zealand respondents 
that number was only 15.43% (Table 4.7). The reason selected most frequently as why 




effects on the environment". This choice reflects New Zealand respondents’ greater 
concern about the potential environmental issues caused by AP compared to Chinese 
respondents. Apart from environmental concerns, consumers’ acceptance is affected by 
flavour. A study of 55/62 consumers in the U.S. about their sensory preference for AP 
solutions reported that that adding 0.5%/0.75% carvacrol into apple-based edible films 
reduced consumers preference for wrapped baked chicken meat adding (Du et al., 2012). 
A total of 22.86% of Chinese respondents stated AP was unacceptable because they 
believed it would make food taste or look worse, while only 9.30% New Zealand 
respondents chose this reason (Table 4.9 and Table 4.10). Maybe this result indicates 
that Chinese respondents pay more attention to the taste or look of food. Decision 
makers will need to take such concerns into consideration when applying this 
technology on ready-to-eat foods. 
In both countries, in the initial ratings, the use of bacteriophages was rated as being one 
of the two least acceptable technologies to control bacteria, the other one being RMCA 
(Table 4.1 and Table 4.2). However, in both countries BP did not end up being the least 
acceptable technology in the third rating as its acceptance rating was 5.06±0.056 in 
China and 4.76±0.123 in NZ which was higher than RMCA (4.66±0.059 CN and 
4.32±0.123 NZ) in both countries (Table 4.1 and Table 4.2). BP hasn't been widely used 




might not be familiar with BP and that their initial acceptance was low before they were 
provided with relevant information. Previous studies have also reported that after 
respondents understood BP they would pay extra for BP treated fresh produce which 
indicated a positive perception (Naanwaab et al., 2014). 
RMCA was the least accepted technology after respondents in both countries had read 
the benefit statement. The initial rating for RMCA was less than 4 (neutral) in New 
Zealand (Table 2), with almost half (47.7%) of the respondents not accepting it in their 
initial rating (Figure 2A). A choice experiment on 844 Danish respondents about their 
willingness to pay for Salmonella risk reduction methods revealed respondents' 
unwillingness to purchase meat with minimal treatment (Mørkbak, Christensen, & 
Gyrd-Hansen, 2011). Other previous studies in Literature Review have shown 
consumers’ low acceptance of chemical solutions as a food processing technology 
(Korzen et al., 2011; MacRitchie et al., 2014). Food companies should be cautious about 
the potential negative influence on consumer acceptance of food products caused by 
treating meats products with antimicrobial solutions. Given the fact that consumers 
value the naturalness of food technologies, using natural antimicrobial solutions might 
ease consumers’ concern about potential risks caused by chemical solutions. 
4.4. Conclusions  




similar between respondents in China and New Zealand. For all three ratings HPP was 
the most acceptable novel bacterial control technologies in both countries. Chinese 
respondents’ acceptance of HPP was not significantly different from their acceptance 
of TP in the rating after reading the benefits of the food technology, and New Zealand 
respondents’ acceptance of HPP was not significantly different from their acceptance 
of TP after reading information about L. monocytogenes and a brief description of the 
technology. RMCA and BP were the two least acceptable bacterial control technology 
in both countries. Chinese respondents’ acceptance of these two technologies was 
always above neutral, but New Zealand respondents' acceptance score was below 
neutral before reading the benefits of the technologies. Chinese respondents were more 
accepting of every bacterial control technology compared to New Zealand respondents, 
and interestingly, the gap between two countries on TP was bigger than between HPP 
and PEF. The primary reason for respondents from both countries to accept these 
technologies was that they could kill bacteria and make foods safe to eat. The second 
most frequently selected reason for Chinese respondents was that they believed these 
technologies were good for their health, while trust was the second important reason 
for New Zealand respondents. The top two reasons that Chinese respondents did not 
accept these technologies were because they were worried that these technologies 
would not be able to kill bacteria or have potential negative effects on their health, while 









Chapter 5 The effect of information on consumer 
acceptance of technologies designed to control 
foodborne bacteria.  
5.1. Introduction  
A descriptive introduction of the respondents’ (China/ New Zealand) acceptance of 
technologies designed to control foodborne bacteria has been presented in Chapter 4. 
This chapter will focus on the effect that the provision of information about L. 
monocytogenes and the technologies had on the acceptance rating for each technology. 
In addition, the respondents' trust of different information sources pertaining to food 
technologies will be discussed. Specifically, the objectives of this chapter are to address 
the following questions: 
1) How does receiving extra information influence Chinese and New Zealand 
consumer acceptance? 
2) How effective are different types of information? 




4) What is the difference between China and New Zealand consumers in terms of 
the effect of reading additional information and their trusted information 
sources? 
This chapter includes four sections: Introduction (5.1), Methodology (5.2), Results and 
discussion (5.3), and Conclusions (5.4).  
5.2. Methodology  
The method for data collection has been described in Chapter 3, including details on 
respondents’ recruitment (3.2) and survey development (3.3). The statistical analysis is 
described below in Section 5.2 Methodology. 
5.2.1. Statistical analysis  
To investigate the effect of providing information on a respondents’ acceptance of food 
technologies designed to control bacteria and respondents’ trust in information sources 
about food technologies, the data was analysed through one-way ANOVA using SPSS 
(IBM SPSS Software, Chicago, version 23). For the post-hoc test, the significant 
differences between acceptance scores and between information sources were 
determined using Tukey's honesty significant difference test at p value < 0.05. The data 




5.3. Results and discussion  
5.3.1. Effect of information on respondents’ acceptance of food technologies 
designed to control bacteria  
5.3.1.1. Effect of information about L. monocytogenes and a brief description of 
the technology on respondents’ acceptance of the technology 
The respondents were initially asked to rate the acceptability of each technology (Figure 
5.1). Then they were provided with information about L. monocytogenes and a brief 
description of the technology and asked to rate each technology for a second time 
(Figure 5.1). In the second rating, it was interesting to note that the acceptance ratings 
for TP in both countries and HPP in China decreased statistically significantly (Table 
5.1, p < 0.01), though the acceptability of these technologies was still high. The biggest 
decrease in acceptance was for New Zealand respondents’ acceptance of TP, from 
5.78±0.105 to 5.36±0.106 (Mean± SE), while Chinese respondents’ acceptance of TP 
decreased from 6.16±0.045 to 5.90±0.040. In China, respondents’ acceptance of HHP 
also showed a smaller decrease from 5.83±0.048 to 5.59±0.045 (Table 5.1).  
The greatest positive effect seen after the provision of information about L. 
monocytogenes and a brief description of the technology on the acceptance of the 




4.57±0.059. The effect of the provision of information on BP in New Zealand was also 
positive, from 3.45±0.127 to 3.81±0.126. However, it is worth noting that New Zealand 
respondents' second acceptance rating was still below neutral. The effect on New 
Zealand respondents’ acceptance of RMCA was like the effect on BP, with respondents' 
acceptance rating being below neutral, regardless of a 0.35 rating increase. 
Table 5.1. The difference of the rating scores between the initial rating and the 
rating after reading information about L. monocytogenes and a brief description 
of the food technology (the second rating). 
Country TP HPP IR BP AP PEF RMCA Mean 
China -0.26** -0.24** 0.09 0.42** 0.12 0.07 0.09 0.09 
New Zealand -0.42** -0.02 0.08 0.36** 0.05 0.03 0.35** 0.14 
** The score between the first and second rating different significantly (p < 0.01). 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions. Mean: The 





Figure 5.1 Chinese and New Zealand respondents’ acceptance rating (initial, second, and third) of technologies designed to control 
foodborne bacteria 
CN: China (n=604); NZ: New Zealand (n=614). TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; 
PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions. 1=Totally unacceptable, 2= Unacceptable, 3=Slightly unacceptable, 4=Neutral, 5= 































Providing information about L. monocytogenes and a brief description of the 
technology had a slight negative effect on traditional bacterial control technology TP. 
A potential reason for the reduced acceptance of TP is that receiving information about 
L. monocytogenes may have made respondents become concerned that traditional 
bacterial control method might not be sufficient to control Listeria , which caused them 
to start to consider other possible options. New Zealand respondents’ acceptance of TP 
and HPP became the same, but TP was still the most acceptable technology for Chinese 
respondents (Table 4.1).  
The acceptance of most of the novel food technologies did not significantly change 
after the provision of information about L. monocytogenes and a brief description of the 
technology. One of the exceptions was the increase in acceptance of BP in both 
countries. In initial ratings, the information that respondents had to base their ratings 
on was BP’s name and that it is a virus. In this scenario, there is more room for more 
education to play a role. Before the second rating, the description "BP is a virus that 
infects and kills specific bacteria" was used to describe the BP technology (Figure 3.2. 
This description may have reduced concerns or uncertainty generated using the word" 
virus". In addition, the question after giving the information was "How acceptable to 
you is the use of bacteriophages to reduce the risk of having L. monocytogenes in foods 




be specific to this type of product fresh chilled raw product, while most of the other 
technologies are more generic to food products in general, which might be another 
reason why acceptance of BP increased. Note that the BP technology needed to be 
discussed in context with a product such as raw meat owing to the fact that 
bacteriophages are only effective against cells which are growing and replicating, hence 
the product format had to be able to support the growth of bacteria in order for the 
technological solution to be seen as being scientifically valid. The need to put forward 
scientifically realistic technologies was deemed to be important, despite the fact that it 
was recognised that most of the respondents would not have the background required 
to assess if a technology solution was scientifically feasible or not. The other significant 
increase was seen on New Zealand respondents’ acceptance of RMCA. The first 
acceptance rating of RMCA was as low as the acceptance of BP in both countries. The 
word "chemical" ("huaxue" in Chinese) was used to help the respondent understand the 
technology in the first rating may have caused aversion (Mørkbak et al., 2011). 
However, the word "chemical" was not used in the brief description in the second rating. 
The reason of the increase of acceptance only happened in New Zealand but not in 
China might be because New Zealand respondents are more concerned with the 
environmental impact of the technologies (Table 4.9 and Table 4.10). 




technology on the acceptance rating for each technology did not significantly change 
respondents’ acceptance for most of the novel technologies, but it did improve the 
proportion of respondents who rated novel technologies as being slightly acceptable, 
acceptable, or totally acceptable in both China and New Zealand (Figure 4.1 and Figure 
4.2). In addition, it was interesting that fewer respondents rated novel technologies as 
being totally unacceptable and the traditional technology TP as being totally acceptable. 
This implies a trend of respondents starting to think more about these technologies 
based on the new information provided and to further develop their perceptions through 
a cognitive process. Cardello (2003) questioned 88 consumers in the US about the effect 
of technology information on their expected liking of chocolate puddings and found 
that the provision of a description and the name of technology improved their expected 
liking of chocolate puddings more than the provision of only name of the technology. 
The author postulated that factual information might reduce respondents' uncertainty, 
which could further influence their expected liking or disliking for the product. 
5.3.1.2. Effect of providing benefits information of each bacterial control 
technology on respondents’ acceptance of the technology 
The benefit statements of novel technologies had a positive effect on respondents’ 
acceptance of novel food technologies. Reading the benefits of technologies showed a 




monocytogenes and a brief description of the technology (p < 0.01). In addition, the 
proportion of respondents who rated every technology as being either slightly 
acceptable, acceptable, or totally acceptable increased in both China and New Zealand 
(Figure 4.1 and Figure 4.2).  
The mean acceptance increase for the six novel food technologies was 0.29 and 0.47 in 
China and New Zealand respectively (Table 5.2), which indicates that the effect of 
benefit statements was stronger on New Zealand respondents. What is more, the 
positive effect of providing respondents with the benefits of food processing 
technologies was greater on New Zealand respondents’ acceptance of each technology 
compared to their Chinese counterparts. The acceptance rating of HPP, IR, BP, PEF, 
and RMCA in both countries, and AP in New Zealand all increased significantly after 
reading the benefit statements. The greatest increase (0.948) was seen for BP from New 
Zealand respondents, which increased from 3.81±0.126 to 4.76±0.123 (Figure 5.1). The 
second greatest increase was 0.69, which happened with New Zealand respondents' 
acceptance of IR. The greatest increase of acceptance in China was seen for BP which 





Table 5.2. The difference of the rating scores between the second rating and the 
rating after reading the benefits of the food technology (the third rating).  
Countries TP HPP IR BP AP PEF RMCA Mean 
China 0.06 0.18** 0.46** 0.49** 0.14 0.25** 0.30** 0.29** 
New Zealand 0.11 0.20* 0.69** 0.95** 0.23* 0.33** 0.43** 0.47** 
* The acceptance between second and third rating is different significantly (p < 0.05). 
** The acceptance between the second and third rating is different significantly (p < 0.01). 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
Acceptance of TP did not significantly change between the second and third ratings in 
either country. The possible reason is that TP, as a commonly used food processing 
technology, was well understood by most respondents. Providing information on TP’s 
well-known benefits did not give respondents any new information nor make it more 
acceptable. It is understandable that the greatest increase was again seen for BP, as 
respondents are likely to feel uncertain about something they have not heard of before, 
but their attitudes grew positive after learning of its benefits. The second greatest 
increase happened for IR in both countries. Bevelacqua and Javad Mortazavi (2020) 
suggested that consumers generally still hold a lot of concerns about irradiation as a 
food technology, and a better understanding of the technology by reading the benefits 
can foster consumer acceptance.  
The results of this study are consistent with previous studies. Cardello (2003) tested 




and reported that the factual information and benefits statement of food processing 
technologies along with visual exposure reduced consumer concern for 15 out of 20 
technologies. They found the expected liking ratings of the target products after reading 
the factual information and benefits statement was higher than the ratings after only 
reading the factual information. A another study of 99 respondent in Canada on 
willingness-to-pay for vacuum packed fresh beef under different information treatments 
indicated that the provision of information on the benefits of vacuum packaging 
technology increased respondents willingness to pay a higher price (Chen et al., 2013). 
In an online survey on 416 Argentinean, respondents were reported to become more 
confident after reading the informative material provided by researchers about the 
benefits of food irradiation and their acceptance of food irradiation improved by 90% 
(Finten et al., 2017).  
5.3.1.3 Combined effect of reading information about L. monocytogenes, a brief 
description of the food technology, and benefits of the food technology 
The combined effect was investigated by comparing the first rating and third rating after 
respondents read all of the information about L. monocytogenes, a brief description of 
the food technology, and benefits of the food technology. Reading the combination of 
two kinds of information significantly decreased respondents’ acceptance of TP in 




was not significantly different, and they were both lower than the first rating. There was 
no significant difference for the acceptance of HPP between the first and the third rating 
in both countries, although the second rating was lower than the first and third ratings. 
The acceptance rating for the other five novel technologies all increased significantly 
(p < 0.01). Chinese respondents’ acceptance of AP in the third rating was significantly 
higher than the initial rating by 0.26, although neither reading the information about L. 
monocytogenes and the description nor reading the benefits individually had any 
significant effect on the acceptance, indicating a positive combined effect of reading 
two kinds of information on the acceptance of technology. 
Table 5.3. The difference of the rating scores between the initial rating and the 
rating after reading information about L. monocytogenes, a brief description of 
the food technology, and the benefits of the food technology (the third rating). 
Countries TP HPP IR BP AP PEF RMCA Mean 
China -0.20** -0.06 0.46** 0.91** 0.26** 0.32** 0.38** 0.38** 
New Zealand -0.31** -0.17 0.78** 1.31** 0.28** 0.36** 0.78** 0.61** 
** The score between the first and third rating is different significantly (p < 0.01). 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
5.3.2. Consumers' trust in the information source  




a Likert-7 scale from 1= Totally disagree, 2= Disagree, 3= Somewhat disagree, 4= 
Neutral, 5= Somewhat agree, 6= Agree, to 7= Totally agree. The majority of 
respondents from both countries believed it was necessary to inform respondents about 
the new technologies used to process their food (Q1) (90% and 74% for Chinese and 
New Zealand respondents, respectively) (Figure 5.2). About less than 40% of Chinese 
respondents believed that it was necessary to be informed about how foods were 
processed even when food companies claim the foods are safe, while 60% of New 
Zealand respondents stated this (Q2 in Figure 5.2). The difference in Questions 2 is 
speculated to reflect a greater trust that Chinese respondents have in food companies 
compared to New Zealand respondents. Among the information sources discussed in 
this survey, national governmental authorities and scientific reports were rated as being 
the most trusted information source in both countries, and there were no statistically 
significant differences between these two sources (Table 5.4). Governmental authorities 
from countries such as Germany, Australia or the US, which have good food safety 
reputations or strict regulations were regarded as being the third most trusted 
information source by respondents from both countries. Chinese respondents had 
statistically significantly more trust in all of these resources than New Zealand 
respondents, but the greatest contrast was seen in the trust in prominent celebrities and 
social networks between the two countries. Although they were the least trusted sources 




positive attitudes to them. On the contrary, the majority of New Zealand did not trust 
them.  
The results from this study about the respondents' high trust in scientists and experts 
and government authorities is consistent with a previous study, in which the trust of a 
total of 10,000 consumers in Japan, the USA, Germany, China and Thailand in five 
sources of food information was evaluated (Rupprecht et al., 2020). Experts were highly 
trusted by consumers from these countries, and the national government was more 
trusted by Chinese and Thailand consumers in their study. However, in New Zealand, 
the government was as trustworthy as scientists in this research, which is not like other 
Western countries (Ekanem, Mafuyai-Ekanem, Tegegne, Muhammad, & Singh, 2006). 
In general, western consumers generally perceive politicians as being untrustworthy 
information sources and scientific professionals being more trustworthy. Political 
officials were perceived as being the least trusted information sources (0.74 in a 0-3 
scale) in a survey conducted on 250 shoppers in three states in the US (Ekanem et al., 
2006). A study through phone-call interviews of 1109 consumers in Australia reported 
that Australian consumers did not trust their politicians either. Only 44.2% of Australian 
consumers tended to trust politicians, while the percentage was as high as 93.1% of 






Figure 5.2 Respondents' rating on information sources of food technologies* 
(A) China; (B) New Zealand.  
* 1-7 are the question numbers corresponding to the numbers in Table 5.4.
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Table 5.4. Respondents' rating score on information source of food technologies* 
No. statements China New Zealand 
1 If a food is processed by a new technology, this must be stated on the pack. 5.92 ± 0.043a 5.39 ± 0.054a 
2 I trust food companies and I do not need to know how my food has been processed as long as it is safe. 3.93 ± 0.064f 3.21 ± 0.065d 
3 
I would trust a food processed by a new technology if it was certified as safe by authorities in countries 
such as Germany, Australia or the US. 
5.00 ± 0.053c 4.16 ± 0.058c 
4 
I would trust a food processed by a new technology if it was certified as safe by our relevant 
governmental authority. 
5.27 ± 0.048b 4.64 ± 0.057b 
5 I would trust a food processed by a new technology if I could read scientific reports about the technology. 5.21 ± 0.044bc 4.68 ± 0.053b 
6 I would trust a food processed by a new technology if it was endorsed by a prominent celebrity. 4.57 ± 0.053e 2.50 ± 0.062f 
7 I would trust a food processed by a new technology if it was endorsed by people in my social networks. 4.88 ± 0.048d 2.81 ± 0.064e 





In conclusion, the provision of information about L. monocytogenes and a brief 
description of the food technology significantly decreased respondents’ acceptance of 
TP and had a mixed effect on their acceptance of novel technologies designed to control 
bacteria. However, provision of information on the food technology and the bacteria it 
controls (between first and third rating) significantly increased respondents’ acceptance 
of the novel technologies, but had no significant effect on the traditional technology. 
Provision of either type of information increased the proportion of respondents who 
reported novel technologies as being either slightly acceptable, acceptable, or totally 
acceptable in both China and New Zealand. 
Governmental authorities and scientific reports were the most trusted information 
sources for both Chinese and New Zealand respondents, and Chinese respondents had 










Chapter 6 The influence of a range of factors on 
Chinese and New Zealand consumer acceptance 
of technologies designed to control foodborne 
bacteria 
6.1. Introduction  
This chapter aims to determine the influence of a range of factors on Chinese and New 
Zealand consumer acceptance of technologies designed to control foodborne bacteria . 
Specifically, the objectives of this chapter are to address the following questions: 
1) What factors can influence Chinese and New Zealand consumer acceptance? 
2) How strong is the effect of the factors? 
3) What is the difference between China and New Zealand consumers in terms of 
the effect of different factors on their acceptance of food technologies. 
These factors include: Consumer attitudes towards novel food technologies (6.3.1); 
Consumer awareness of foodborne bacteria (6.3.2); Consumer general knowledge 
about L. monocytogenes (6.3.3); Consumer general knowledge of food safety (6.3.4); 




poisoning (6.3.6); and demographics. In this chapter, respondents are put into groups 
based on the factors outlined above, and acceptance of the technologies is compared 
between different groups. 
This chapter includes four sections: Introduction (6.1), Methodology (6.2), Results and 
discussion (6.3), and Conclusions (6.4). 
6.2. Methodology  
The method for data collection has been described in Chapter 3, including details on 
respondent recruitment (3.2) and survey development (3.3). The statistical analysis is 
described below in Section 6.2 Methodology. 
6.2.1. Questions in the survey regarding the factors that influence 
respondent acceptance of technologies designed to control foodborne 
bacteria  
6.2.1.1. Attitude towards novel food technologies  
Respondents’ attitude towards novel food technologies was measured using a Likert-7 
scale from 1= “Totally disagree”, 2= “Disagree”, 3= “Somewhat disagree”, 4= 
“Neutral”, 5= “Somewhat agree”, 6= “Agree”, to 7= “Totally agree”. There were 13 




thirteen statements (ranging from 13-83) was used to evaluate the respondents’ attitude 
towards novel food technologies. The survey was adopted from the “Food Technology 
Neophobia Scale (FTNS)”, developed by Cox and Evans (2008) to predict consumers 
tendency to reject novel food technologies.  
6.2.1.2. Awareness of foodborne bacteria 
Respondents’ awareness of five common foodborne bacteria, including Vibrio 
parahaemolyticus, Salmonella, Campylobacter, L. monocytogenes, and Escherichia 
coli was used in the survey to investigate respondent awareness of foodborne bacteria. 
Respondent awareness was measured using a Likert-5 scale from 1= “I know nothing 
about this bacterium”, 2= “I know hardly anything about this bacterium”, 3= “I know a 
little about this bacterium”, 4= “I know something about his bacterium”, to 5= “I know 
a lot about this bacterium”. Respondents’ awareness of bacteria was rated based on the 
mean value of the scores for the five bacteria.  
6.2.1.3. Knowledge about L. monocytogenes  
Respondents’ knowledge about L. monocytogenes was tested if they chose “I know a 
little about this bacterium”, “I know something about his bacterium”, or “I know a lot 
about this bacterium” on in the Listeria section on awareness of foodborne bacteria. Ten 




monocytogenes. Respondents could choose “true”, “false” or “I don’t know”. 
Respondents got one point for every correct answer, and the total score of correct 
answers was used to evaluate the respondents’ knowledge about L. monocytogenes.  
6.2.1.4. The general food safety knowledge 
The general food safety knowledge section consisted of two groups of questions. The 
first group of questions (11 questions) tested their general knowledge of foodborne 
bacteria and food poisoning. The second group of questions (11 questions) tested their 
knowledge of safe food handling practices. Respondents could choose “true”, “false” 
or “I don’t know” for those questions. Respondents got one point for every correct 
answer, and zero for a wrong answer or for “I don’t know”, and the total score was used 
to evaluate their general food safety knowledge.  
6.2.1.4. Food safety-related behaviors  
Respondents were asked to choose the frequency of conducting a list of food safety-
related behaviours, which was measured using a Likert-7 scale from 1=”Never”, 
2=”Rarely”, 3=”Occasionally”, 4=”Sometimes”, 5=”Frequently”, 6=”Usually”, to 
7=”Always”. There were ten statements regarding to food safety related behaviours and 
the total score of each statement was used to evaluate the respondents’ food safety-




6.2.1.4. Experience of food poisoning  
Respondents were asked when about the last time they experienced food poisoning 
(whether it was “within the last month”, “within the last three months”,  “within the 
last six months”, “within the last year”, “more than a year ago” or ”I can’t remember”). 
If they remembered when their food poisoning experience happened last time, they 
were asked about what kind of food caused the problems (“Under cooked food”, “left-
over food”, “stored bought prepared salad”, “cold processed meat, such as ham and 
salami”, “take-away food”, “restaurant food”, “I don't know”, or “other food” ).  
6.2.1.5. Respondents demographics 
Information on the respondents' demographics, including gender, age, income, number 
of dependent children, their education level, and ethnicity (New Zealand only) was 
collected to assess their effect on the acceptance of novel food technologies.  
6.2.2. Statistical analysis  
The data were analysed by one-way ANOVA (3.5.2.2) using SPSS (IBM SPSS Software, 
Chicago, version 23) to investigate the effect of different factors on respondents’ 




6.2.2.1. Respondent segmentation 
The total score of question groups regarding respondents’ awareness of bacteria, 
general food safety knowledge, knowledge about L. monocytogenes, food safety 
behaviours, and attitudes towards food technologies was calculated and based on their 
scores the respondents divided into high, medium, or low knowledge / attitude groups 
The range corresponding to each group was defined by the average score plus or minus 
one standard deviation. The high group were the respondents whose scores were greater 
than the mean score plus one standard deviation (Vidigal et al., 2015). The medium 
group are the respondents whose scores between the average score plus and minus one 
standard deviation. The low group are the respondents whose scores less than average 
score plus one standard deviation. 
6.2.2.2. Statistical tools 
The acceptance of technologies by respondents in either the high, medium or low 
knowledge / attitude groups at the initial rating and after reading information about L. 
monocytogenes and a brief description of the food technology (second rating), and after 
reading the benefits of the food technology (third rating) were compared through two-
way repeated measures ANOVA to investigate the main effect of the factor and the 




difference among the groups was determined using Tukey’s honesty significant 
difference for post hoc test. Partial eta-squared (𝜂𝑃 
2 ) was used to assess the effect size 
of a factor (Bearth & Siegrist, 2019; Cohen, 2013). 
The scale of respondents’ attitude toward novel food technology was validated using 
exploratory factor analysis and Cronbach's alpha. The scale of respondents’ awareness 
of foodborne bacteria and the for scale food safety behaviours were validated using 
Cronbach's alpha. The rating score results are reported as means ± standard deviation 
(SD). 
6.3. Results and discussion  
6.3.1. The effect of a consumer’s attitude towards novel food technologies 
on their acceptance of technologies designed to control foodborne bacteria 
6.3.1.1. Chinese and New Zealand respondents’ attitudes towards novel food 
technologies 
Thirteen statements (FTNS) were used in the survey to investigate respondents’ 
attitudes towards novel foods technologies (Table 6.1). Respondents’ attitudes were 
measured using a Likert-7 scale from 1= “Totally disagree”, 2= “Disagree”, 3= 
“Somewhat disagree”, 4= “Neutral”, 5= “Somewhat agree”, 6= “Agree”, to 7= “Totally 




which was significantly lower (p < 0.01) than the score obtained by New Zealand 
respondents (55.02 ± 9.292). As the FTNS reflect respondents’ neophobia towards 
novel food technologies, a higher the score represents a more negative attitude towards 
novel food technologies. Therefore, New Zealand respondents had a more negative 
attitude towards new food technologies than Chinese respondents, which is consistent 
with the results in Chapter 4 which indicated that New Zealand respondents’ acceptance 
of novel food technologies was lower than their acceptance by Chinese respondents 
(Table 4.3), and also consistent with the major reason that New Zealand respondents 
did not accept technologies, which was “I don’t trust it” (Table 4.10).  
Previous studies have reported FTNS scores from different countries. Cox and Evans 
(2008) reported an average score of 55.00 (SD=11.90) from 294 South Australia 
respondents. This number is like the FTNS score of New Zealand respondents in this 
study. The Canadian consumer food technology neophobia level has been reported to 
be 58.45 (SD=6.21, range 21-91) (Matin et al., 2012). Italian consumers presented the 
highest level of fear of novel food technologies, with a mean FTNS score of 60.9 
(SD=11.3). Chinese respondent's FTNS score towards new food technology was lower 
than the data reported previously from all these developed countries. It could therefore 
be assumed that Chinese consumers present a more positive attitude towards novel food 
technologies. However, China’s FTNS score was higher than the score from consumers 




(Vidigal et al., 2015).  
Table 6.1. Respondents’ attitudes towards novel food technologies* 
*Each value is presented as mean ± SD (China: n=604; New Zealand: n= 614).  
 Statements China New Zealand 
1 Foods made with new technologies are not healthier than foods made 
with traditional technologies.  
4.03 ±1.505 4.16 ±1.331 
2 New food technologies are something I am uncertain about.  4.13 ±1.406 4.68 ±1.299 
3 The benefits of new food technologies are often grossly overstated.  4.60 ±1.323 4.33 ±1.129 
4 There are already plenty of tasty foods around so we do not need to 
use new food technologies to produce more.  
3.52 ±1.620 4.08 ±1.507 
5 New food technologies decrease the natural quality of food.  4.14 ±1.421 4.33 ±1.346 
6 New food technologies are unlikely to have long term negative health 
effects.  
4.29 ±1.316 4.03 ±1.171 
7 New food technologies give people more control over their food 
choices.  
5.04 ±1.171 4.55 ±1.129 
8 New products made using new food technologies can help people 
have a balanced diet.  
5.12 ±1.168 4.43 ±1.196 
9 New food technologies may have a long term negative effect on the 
environment.  
4.16 ±1.318 4.32 ±1.183 
10 It can be risky to switch to new food technologies too quickly.  4.30 ±1.391 4.48 ±1.209 
11 Society should not depend too heavily on new technologies to solve its 
food problems.  
4.64 ±1.333 4.8 ±1.322 
12 There is no sense in trying out high-tech food products because the 
ones I eat are already good enough.  
3.96 ±1.467 4.22 ±1.383 
13 The media usually provides a balanced and unbiased view of new food 
technologies.  
4.33 ±1.267 3.25 ±1.454 




6.3.1.2. Attitudes towards novel technologies groups segmentation  
In order to further investigate the influence of respondents’ attitudes towards novel food 
technologies on their acceptance level of these technologies, respondents were 
segmented into three groups as shown in Figure 6.1, namely low attitude group, 
medium attitude group, and high attitude group on the basis of their FTNS scores. The 
scores for statements 6, 7, 8, and 13 were reversed before being added to the analysis 
(Martins et al., 2019). To test the reliability of the FTNS in these two countries, 
Cronbach's alpha test was performed. Cronbach's alpha coefficient of the 13 statements 
for the Chinese data was 0.799, while for New Zealand data it was 0.814. Note scores 
greater than 0.6 are generally considered to be at an acceptable internal consistent level 







Figure 6.1. Attitude groups segmentation information * 
(A) China – all statements (B) China – four statements (C) New Zealand  
* The mean total score of 13 statements in China was 50.62, and the standard deviation was 9.64; The mean total 
score of 4 selected statements in China was 13.20, and the standard deviation was 3.53; The mean total score of 13 
statements in New Zealand was 55.02, and the standard deviation was 9.29.  
6.3.1.3. The influence of respondents’ attitudes towards novel food technology on 
their acceptance of technologies designed control foodborne bacteria  




high attitude group (9.67 – 40.98)
medium attitude group (40.98 - 60.26)




high attitude group (4 – 9.67)
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high attitude group (9.67 – 45.73)
medium attitude group (45.73 - 64.31)






The influence of Chinese respondents’ attitudes towards novel food technology on the 
acceptance of new food technologies that control foodborne bacteria was assessed using 
two-way repeated measures ANOVA on the acceptance of the seven food technologies 
over the three ratings by respondents in the attitude groups. The medium attitude group 
was the least accepting group for all seven technologies (data not shown). This result 
indicated that attitude could influence Chinese respondents’ acceptance, but not in a 
positive or negative way, so further investigation was needed. According to a previous 
study, the statements could be split into two groups (Martins et al., 2019). Group 1, 
consists of eight statements (Table 6.1: statements 1, 3, 4, 5, 9, 10, 11 and 12), is related 
to perceived risks of novel food technologies, and group 2 consisted of four statements 
(Table 6.1: statements 6, 7, 8 and 13), is related to the perceived benefits of novel food 
technologies. In order to investigate whether Chinese respondents’ acceptance was 
decided by perceived risks or perceived benefits of novel further tests were conducted. 
The results of exploratory factor analysis were consistent with previous study (Martins 
et al., 2019), and both groups were validated using Cronbach's alpha (results are shown 
in Appendix 4 Table 1).  
Two-way repeated measures ANOVA was conducted again based on the two groups 
separately and it was found that Chinese respondents' acceptance of novel food 
technologies was positively influenced by the perceived benefits (group 2). Hence the 




interpretation. The mean total score of the four statements by China respondents was 
13.20, with a standard deviation of 3.53. The score for the high attitude group was 4 – 
9.67, and they accounted for 16% of respondents; The scores for the medium attitude 
group ranged from 9.67 – 16.73, and accounted for 69.5%; the scores for the low 
attitude groups ranged from 16.73 – 28, and accounted for 9.7% of respondents (Figure 
6.1B). 
Under this group segmentation, respondents’ attitudes towards novel food technology 
were found to have significant influence (p < 0.01) on their acceptance of novel food 
technologies. The high attitude group’s acceptance of novel food technology was 
significantly higher than low and medium attitude groups on all the seven food 
technologies (p < 0.01) (Table 6.2). The medium attitude group’ acceptance of IR, BP, 
AP, PEF, and RMCA was significantly higher than the low attitude group (p < 0.01) 
(Table 6.2). The main effect for attitude on Chinese respondents’ acceptance of RMCA 
was large (𝜂𝑃 
2 > 0.14), and the effect on Chinese respondents’ acceptance of IR, BP, AP, 
and PEF was medium (0.14 > 𝜂𝑃 
2   > 0.06) (Cohen, 2013). Chinese respondents’ 
attitudes towards novel food technology were shown to have a small effect (𝜂𝑃 
2 < 0.06) 
on their acceptance of TP and HPP. The results indicate that respondents with more 
positive attitudes towards novel food technologies were more likely to accept novel 





Table 6.2. The effect of attitude towards novel food technology on the Chinese 
respondents’ acceptance of food technologies designed to control bacteria* 
Technology Low attitude Medium attitude High attitude p value partial eta-squared 
TP 5.81a 5.96 a 6.34b 0.01 0.033 
HPP 5.45a 5.68 a 6.19b 0.01 0.059 
IR 4.08a 4.75b 5.66c 0.01 0.116 
BP 3.94a 4.55b 5.38c 0.01 0.104 
AP 4.95a 5.30b 5.96c 0.01 0.077 
PEF 4.77a 5.20b 5.92c 0.01 0.100 
RMCA 3.50a 4.42b 5.33c 0.01 0.144 
Mean 4.45a 4.99b 5.74c 0.01 0.167 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 
There was no significant interaction (p > 0.05) between attitude groups and the 
provision of information (information about L. monocytogenes, brief description and 
benefits of technologies) in any of studied technologies (Table 6.3), which indicates 
that there was no significant difference between the influence of provision of 





Table 6.3. Interaction effect of attitude towards novel food technology and the 
provision of information (information about L. monocytogenes, brief description 
and benefits of technologies) in China 
Technologies F p value partial eta-squared 
TP 0.99 0.37 0.003 
HPP 0.25 0.78 0.001 
IR 0.28 0.76 0.001 
BP 2.14 0.12 0.007 
AP 0.20 0.82 0.001 
PEF 0.96 0.38 0.003 
RMCA 1.24 0.29 0.004 
Mean 0.91 0.40 0.030 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
2) New Zealand respondents 
New Zealand respondents’ attitudes toward novel food technologies were found to have 
a significant effect on every studied technology (Table 6.4). The high attitude groups’ 
acceptance of all seven food technologies was significantly higher than respondents in 
the low or medium attitude groups (p < 0.01) in New Zealand. The medium attitude 
groups’ acceptance of IR, BP, AP, and RMCA was significantly higher than respondents 
in the low attitude group (p < 0.01), which indicates that New Zealand respondents who 
had a relatively positive attitude tended to be more likely to accept novel food 
technologies designed to control foodborne bacteria. The attitude effect on IR, BP, AP, 
and RMCA was medium (0.14 > 𝜂𝑃 




HPP, and PEF was small (𝜂𝑃 
2  < 0.06). 
Table 6.4. The effect of attitude towards novel food technology on the New 
Zealand respondents’ acceptance of food technologies designed to control 
bacteria* 
Technology Low attitude Medium attitude High attitude p value partial eta-squared 
TP 5.20a 5.40 a 6.11b 0.01 0.044 
HPP 5.11a 5.36 a 5.92b 0.01 0.039 
IR 3.34a 4.17b 5.20c 0.01 0.095 
BP 3.27a 4.03b 4.64c 0.01 0.069 
AP 3.80a 4.48b 5.19c 0.01 0.069 
PEF 4.66a 4.86 a 5.56b 0.01 0.037 
RMCA 3.07a 3.93b 4.71c 0.01 0.089 
Mean 3.87a 4.47b 5.20c 0.01 0.113 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 
A significant interaction (p > 0.05) between attitude groups and provision of 
information (information about L. monocytogenes, brief description and benefits of 
technologies) was seen on the acceptance of BP (Table 6.5), which indicates that there 
was a significant difference between the influence of provision of information between 
the different attitude groups’ acceptance of BP, but this effect was small (𝜂𝑃 





Table 6.5. Interaction effect of attitude towards novel food technology and the 
provision of information (information about L. monocytogenes, brief description, 
and benefits of technologies) in New Zealand 
Technology F p value partial eta-squared 
TP 1.51 0.22 0.005 
HPP 1.87 0.16 0.006 
IR 0.74 0.48 0.002 
BP 3.97 0.02 0.013 
AP 1.66 0.19 0.005 
PEF 2.83 0.06 0.009 
RMCA 0.93 0.40 0.003 
Mean 2.83 0.06 0.009 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
One-way ANOVA within the three attitude groups was carried out for BP, which 
showed a significant interaction between attitude towards novel food technology and 
extra information. The provision of information about the benefits of BP significantly 
improved the acceptance of BP for all three groups, but the provision of information 
about L. monocytogenes and a brief description of BP only significantly improved the 





Table 6.6. The difference of the rating scores between the initial rating and the 
rating after reading information about L. monocytogenes and a brief description 




Low attitude group  0.27 
Medium attitude group 0.46** 
High attitude group 0.10 
** The score between the first and second rating is significantly different  (p < 0.01). BP: Bacteriophages.  
6.3.1.4. Comparison between respondents from China and New Zealand and 
discussion 
Chinese respondents showed a lower level of food technologies neophobia compared 
to New Zealand respondents. The effect of attitude towards novel technologies was 
significant for both countries at p < 0.01 level (Table 6.2 and Table 6.4). Respondents 
with a more positive attitude towards novel food technologies were more likely to 
accept these technologies, but the effect was different for different technologies. The 
attitude effect on TP, HPP and PEF was relatively small compared to the other 
technologies in both countries. These three technologies happened to be more 
acceptable in both countries than IR, AP, BP, and RMCA. The possible reason for this 
result is that respondents already had some knowledge about these technologies so that 
they could rely more on their knowledge rather than their attitudes (Deliza & Ares, 




respondents’ acceptance of these technologies was relatively small for technologies that 
respondents were more familiar with. The largest effect of the provision of information 
on respondents’ acceptance was seen for RMCA in China and IR in New Zealand, 
which were both relatively less acceptable technologies (Table 4.1 and Table 4.2). 
Interestingly the interaction effect of respondents’ attitudes and the effect of the 
provision of extra information was not significant for respondents from both China and 
New Zealand, indicating that reading extra information had the same effect on 
consumers regardless of their general attitudes to novel food technologies 
It is worth noting that the scale used to segment different attitude groups are not the 
same when comparing the groups between these two countries in this research. The 
FTNS has been used by many studies and has proved effective in evaluating consumer 
attitude toward food technologies (Evans et al., 2010; Vidigal et al., 2015). The full 
scale was used for New Zealand respondents, while only four statements were selected 
to compare the Chinese data. New Zealand consumer acceptance of novel food 
technologies were determined by both perceived benefits and risks (all thirteen 
statements), while the four statements used for segmenting Chinese respondents were 
only related to the perceived benefits of novel food technologies (Martins et al., 2019), 
which may suggest that Chinese consumer attitude toward novel food technologies is 




on consumer perceptions of emerging food technologies in China and the UK also 
reported that Chinese consumers regarded emerging food technologies being reassuring 
over concerns about food safety and quality but the UK consumers were more sceptical 
(Perrea et al., 2015). However, to confirm this conclusion, further research should be 
carried out to validate the 4-statement scale in China.  
6.3.2. The effect of a consumer’s awareness of foodborne bacteria on their 
acceptance of technologies designed to control foodborne bacteria 
6.3.2.1. Chinese and New Zealand respondents’ awareness of foodborne bacteria 
Five commonly discussed foodborne bacteria including Vibrio parahaemolyticus, 
Salmonella, Campylobacter, L. monocytogenes, and Escherichia coli were used in the 
survey to investigate respondent awareness of foodborne bacteria. Respondent 
awareness was measured by a Likert-5 scale (1= I know nothing about this bacterium, 
2= I know hardly anything about this bacterium, 3=I know a little about this bacterium, 
4= I know something about his bacterium, 5= I know a lot about this bacterium). 
Chinese respondents’ awareness of foodborne bacteria awareness was significantly 
higher than respondents in New Zealand (p < 0.01). The mean value of Chinese 
respondents’ awareness of bacteria was 3.16 ±1.25, which is between “I know a little 




respondents’ mean value of food pathogen awareness was 2.78 ±1.28, which lies 
between “I know hardly anything about this bacterium” and “I know a little about this 
bacterium”. 










China 2.66 ±1.26 3.45 ±1.09 3.00 ±1.22 2.82 ±1.26 3.89 ±0.98 3.16 ±1.25 
New 
Zealand 
1.44 ±0.88 3.40 ±0.95 2.81 ±1.26 2.97 ±1.15 3.27 ± 1.08 2.78 ±1.28 
* Each value is presented as mean ± SD (China: n=604; New Zealand: n= 614). 
6.3.2.2. Bacteria awareness group segmentation  
In order to further investigate the influence of bacteria awareness on respondents’ 
acceptance of novel food technologies within each country, respondents were 
segmented into three groups on the basis of the total score of the five bacteria awareness 
questions, a low awareness group, a medium awareness group, and a high awareness 
group (Figure 6.2). Cronbach's alpha test was performed to validate the scale (Cox & 
Evans, 2008), giving a Cronbach's alpha coefficient for 0.876 and 0.836 for China and 
New Zealand data, respectively. Scores greater than 0.6 are generally considered to be 





Figure 6.2. Bacteria awareness groups segmentation information * 
(A) China (B) New Zealand  
* The total score of five food pathogen awareness questions in China was 15.79, and the standard deviation was 4.77; 
The total score of five food pathogen awareness questions in New Zealand was 13.87, and the standard deviation 
was 4.11.  
6.3.2.3. The influence of respondents’ bacteria awareness on their acceptance of 
technologies designed control foodborne bacteria 
1) Chinese respondents 
Chinese respondents’ awareness of foodborne bacteria was found to have a significant 
positive influence (p < 0.01) on their acceptance of all of the studied food technologies 
(Table 6.8). The high awareness group’s acceptance of all the seven food technologies 
was significantly higher than the low and medium awareness groups (p < 0.05). The 
medium awareness groups acceptance of IR, BP, AP, PEF, and RMCA was significantly 
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who considered themselves to be more aware of food bacteria were more likely to 
accept novel technologies designed to control foodborne bacteria. The effect of bacteria 
awareness on the acceptance of HPP, IR, AP, and PEF is considered as medium (0.06 > 
𝜂𝑃 
2  > 0.14), and the effect on the acceptance of BP and RMCA is large (𝜂𝑃 
2  > 0.14) 
(Cohen, 2013). As BP and RMCA were the two least accepted technologies, it implies 
that bacteria awareness has a more important role in respondents’ acceptance of less 
acceptable technologies.  
Table 6.8. The effect of bacteria awareness on the Chinese respondents’ 












TP 5.91a 5.99 a 6.30b 0.01 0.029 
HPP 5.62a 5.65 a 6.18b 0.01 0.060 
IR 4.27a 4.69b 5.70c 0.01 0.130 
BP 3.96a 4.51b 5.56c 0.01 0.167 
AP 4.91a 5.30 b 6.02c 0.01 0.114 
PEF 4.85a 5.17b 5.97c 0.01 0.126 
RMCA 3.74a 4.35b 5.45c 0.01 0.168 
Mean 4.56a 4.94b 5.81c 0.01 0.210 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row mean a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 




(information about L. monocytogenes, brief description and benefits of technologies) 
was seen for the acceptance of IR, BP, AP, PEF, and RMCA (Table 6.9), which indicates 
that there was a significant difference between the influence of provision of information 
on individuals with different levels of awareness of foodborne bacteria and their 
acceptance of IR, BP, AP, PEF, and RMCA, but the effect was small (𝜂𝑃 
2  < 0.06). 
Table 6.9. Interaction effect of bacteria awareness and the provision of 
information (information about L. monocytogenes, brief description and benefits 
of technologies) in China 
Technology F p value partial eta-squared 
TP 0.91 0.40 0.003 
HPP 1.81 0.16 0.006 
IR 7.02 0.01 0.023 
BP 15.03 0.01 0.048 
AP 8.82 0.01 0.029 
PEF 3.04 0.05 0.010 
RMCA 3.32 0.04 0.011 
Mean 14.93 0.01 0.047 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
One-way ANOVA within the groups with different levels of awareness of foodborne 
bacteria carried out on these five technologies (IR, BP, AP, PEF, and RMCA) showed 
that there was a significant interaction between bacteria awareness and the provision of 




monocytogenes and the food technology, significantly improved the low and medium 
awareness groups’ acceptance of IR, BP, PEF, and RMCA, but the acceptance of these 
technologies by the high awareness group did not have change significantly. These 
results indicate that Chinese consumers who are less aware of foodborne bacteria are 
more likely to increase their acceptance of IR, BP, PEF, and RMCA after being provided 
with information about L. monocytogenes and the technologies that could be used to 
control them than individuals who are already aware of foodborne bacteria. This could 
be because the information about bacteria and new technologies has increased their 
awareness of foodborne bacteria.  
Table 6.10. The difference of the rating scores between the initial rating and the 
rating after reading benefits of the food technology (the third rating) for 
different bacteria awareness groups in China. 
  
IR BP AP PEF RMCA 
Low bacteria awareness group  
0.90** 1.45** 0.69** 0.55** 0.63** 
Medium bacteria awareness group 
0.46** 0.98** 0.24** 0.32** 0.41** 
High bacteria awareness group 
0.02 0.11 0.33** 0.04 0.22 
** The score between the first and third rating is significantly different (p < 0.01). IR: Irradiation; BP: 
Bacteriophages; AP: Antimicrobial packaging. PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses 
with antimicrobial solutions.  
2) New Zealand 




significant positive influence on their acceptance of novel food technologies (p ≤ 0.05) 
(Table 6.11). The high awareness group’s acceptance of HPP, IR, BP, AP, and PEF was 
significantly higher than the low and medium awareness groups (p ≤ 0.05). The medium 
awareness group’s acceptance of BP was significantly higher than the low awareness 
group (p ≤ 0.05). However, it is worth mentioning that the effect of awareness of 
foodborne bacteria on New Zealand respondents’ acceptance of novel technologies was 
small (𝜂𝑃 
2  < 0.06). 
Table 6.11. The effect of bacteria awareness on the New Zealand respondents’ 












TP 5.26ab 5.38 b 5.58bc 0.01 0.017 
HPP 5.39a 5.38 a 5.84b 0.05 0.029 
IR 4.02a 4.29a 4.82b 0.01 0.041 
BP 3.84a 4.22b 4.47b 0.01 0.037 
AP 4.24ab 4.46b 4.77bc 0.01 0.014 
PEF 4.64 a 4.88a 5.29c 0.01 0.022 
RMCA 3.80ab 4.07b 4.27bc 0.01 0.019 
Mean 4.40a 4.45a 4.87b 0.01 0.032 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 




the provision of information (information about L. monocytogenes, brief description 
and benefits of technologies) was only seen for the acceptance of IR, but the effect was 
small (𝜂𝑃 
2  < 0.06) (Table 6.12).  
Table 6.12. Interaction effect of bacteria awareness and the provision of 
information (information about L. monocytogenes, brief description and benefits 
of technologies) in New Zealand 
Technology F p value partial eta-squared 
TP 1.61 0.20 0.005 
HPP 1.63 0.20 0.005 
IR 3.08 0.05 0.010 
BP 1.76 0.17 0.006 
AP 0.91 0.40 0.003 
PEF 2.61 0.07 0.008 
RMCA 0.97 0.38 0.003 
Mean 2.83 0.06 0.009 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
One-way ANOVA within the groups with different levels of awareness of foodborne 
bacteria carried out on this IR data showed that the provision of information about both 
L. monocytogenes and the food technology significantly improved the low and medium 
awareness groups’ acceptance of IR, but the acceptance of IR by the high awareness 
group did not have change significantly (Table 6.13). This result indicates that New 




their acceptance of IR after being provided with information about L. monocytogenes 
and the technology than those who are already aware of foodborne bacteria possibly 
owning to the increased awareness of foodborne bacteria after reading the additional 
information. 
Table 6.13. The difference of the rating scores between the initial rating and the 
rating after reading benefits of the food technology (the third rating) for 
different bacteria awareness groups in New Zealand.  
  IR 
Low bacteria awareness group  0.24** 
Medium bacteria awareness group 0.78** 
High bacteria awareness group 0.42 
** The score between the first and third rating is significantly different (p < 0.01). IR: Irradiation;  
6.3.2.4. Comparison between respondents from China and New Zealand and 
discussion 
The mean respondents’ acceptance of the six novel food technologies was used to 
represent their general acceptance of novel food technologies designed to control 
bacteria (Table 6.8 and 6.11). The effect for bacteria awareness on Chinese respondents’ 
mean acceptance of six novel food technologies was significant, F (604) = 79.64, p < 
0.01, 𝜂𝑃 
2  = 0.21 (Table 6.8). It was also significant in New Zealand, F (614) = 5.38, p 
< 0.01, but the effect was small (𝜂𝑃 




those reported from a study in Scotland, in which previous awareness of Campylobacter, 
and living area (urban/rural) had little or no influence on respondents’ acceptance 
interventions to reduce Campylobacter (MacRitchie et al., 2014). The current results 
also indicate that awareness of foodborne bacteria is a much more important 
determinant for Chinese consumer acceptance of novel food technologies designed to 
control bacteria than it is for New Zealand consumers. 
A significant interaction between bacteria awareness and the provision of information 
was also found for Chinese respondents’ mean acceptance of the six novel technologies, 
F (604) = 14.93, p < 0.01, with a small effect (𝜂𝑃 
2  = 0.047). For Chinese respondents 
in the low bacteria awareness group, reading the knowledge of L. monocytogenes and 
a brief description of technologies significantly increased their general acceptance to 
use novel food technologies. However, this increase did not happen for medium or high 
bacteria awareness groups in China or for any bacteria awareness groups in New 
Zealand. In both countries, reading the benefits statements about the technologies 
significantly improved the mean acceptance of the six novel technologies by the low 
and medium bacteria awareness groups, but reading any extra information did not result 
in any change for those individuals who already had a high awareness of foodborne 
bacteria.  




food safety perceptions, awareness of potentially risky foods and substances associated 
with potential food safety hazards, food safety-related behaviours, and demographics. 
In this research, the significant influence of respondents’ awareness of foodborne 
bacteria on their acceptance of food technologies probably occurred because 
respondents became more motivated to use food technologies to reduce risks caused by 
foodborne pathogens. The implication for food marketing is that educating consumers 
about food pathogens can improve their acceptance of food bacterial control 
technologies. Especially for those consumers who have low awareness of bacteria, 
reading information about bacteria would generate an immediate positive effect on their 
acceptance. Of course, this approach will have to be considered in the light of any 
negative perceptions that may be generated about the product by associating it with 
foodborne bacteria. Where such an approach could be useful is to make a perceived 
“risky” food perceived to now be safer owing to the adoption of a new technology. 
6.3.3. The effect of a consumer’s knowledge about L. monocytogenes on their 
acceptance of technologies designed to control foodborne bacteria 
6.3.3.1. Respondents’ knowledge about L. monocytogenes  
Respondents’ knowledge about L. monocytogenes was tested if they chose “I know a 




about this bacterium” on Listeria in the section of awareness of foodborne bacteria. Ten 
questions were used in the survey to test respondents’ knowledge about L. 
monocytogenes (Table 6.14). The first five questions tested general knowledge, and the 
other five questions are about food vehicles of L. monocytogenes. Of the approximately 
600 respondents in each country, 351 Chinese respondents and 422 New Zealand 
respondents who self-reportedly knew at least a little about L. monocytogenes answered 
this set of questions in the survey. Respondents could choose from “true”, “false” or “I 
don’t know”. Respondents got one point for every correct answer, and their total score 
of correct answers was used to evaluate their knowledge about L. monocytogenes. The 
mean score of Chinese respondents’ knowledge about L. monocytogenes was 5.17 ± 
1.699, and the mean score of New Zealand respondents of 6.17 ± 2.336 was 
significantly higher (p < 0.01), indicating that respondents in New Zealand possessed 
more knowledge about L. monocytogenes than Chinese respondents. The biggest 
knowledge gap between Chinese and New Zealand respondents was seen for the last 
two questions about food vehicles. The majority of Chinese respondents did not know 
that Deli meats and soybean products are likely to be contaminated by L. 
monocytogenes. The survey in China used soy bean products instead of Cheese in the 
last question, because Cheese is not a popular food in China, while its corresponding 
product soy products are very popular in China and are as likely to be contaminated by 




Table 6.14. Respondents' knowledge about L. monocytogenes*  















Listeria can grow on food stored in the fridge. 42.05%* 72.36% 46.74% 68.01% 
Normal cooking can kill Listeria. 46.52% 80.06% 32.25% 46.92% 
You can tell whether the food is contaminated 
by Listeria through visual, smell or taste 
checks.  
18.87% 32.48% 44.30% 64.45% 
Listeria can infect the foetus and cause 
miscarriage.  
38.25% 65.81% 50.49% 73.46% 
Listeria only causes mild illness in adults. 26.32% 45.30% 35.67% 51.90% 
People who are susceptible (the pregnant, elder, and immunocompromised people) to L. 
monocytogenes advised not to eat (following options) 
Store-bought prepared fresh fruit salads or 
vegetable salads  
28.48% 49.00% 33.71% 49.05% 
Fresh vegetables or fruits (e.g. apples and 
bananas)  
50.33% 86.61% 57.98% 84.36% 
Fully cooked seafood  49.17% 84.62% 38.76% 56.40% 
Deli meats (e.g. ham and cooked chicken)  12.09% 20.80% 46.42% 67.54% 
CN: Soybean products (e.g. dried rolls of 
bean-milk cream and dried tofu) 
NZ: Soft cheese (e.g. brie and camembert);  
10.10% 17.38% 42.35% 61.61% 
* Data showed the percentage of respondents who chose the correct answer. CN: China; NZ: New Zealand. 
6.3.3.2. Listeria knowledge groups segmentation  
To further investigate the influence of the prior knowledge about L. monocytogenes on 




were segmented into low, medium and high Listeria knowledge groups (Figure 6.3). 
Respondents who reported none or little knowledge about L. monocytogenes in the 
bacteria awareness section were also included with their scores being regarded as 0.  
 
Figure 6.3. Listeria knowledge groups segmentation information* 
(A) China (B) New Zealand * 
* The average score of knowledge about L. monocytogenes in China was 3.00, and the standard deviation 
was 2.86. The average score of L. monocytogenes in New Zealand was 4.29, and the standard deviation 
was 3.43.  
6.3.3.3. The influence of respondents’ knowledge about L. monocytogenes on their 
acceptance of technologies designed control foodborne bacteria 
1) China  
Listeria knowledge was found to be a major factor affecting Chinese respondents’ 
acceptance of novel food technologies (Table 6.15). The high Listeria knowledge 
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acceptance by the low and medium Listeria knowledge groups (p < 0.05). The medium 
Listeria knowledge group’ acceptance of TP, IR, BP, AP, PEF, and RMCA was 
significantly higher than acceptance by the low Listeria knowledge group (p < 0.05). 
This result indicates that respondents who possess more Listeria knowledge are more 
likely to accept novel food technologies designed to control foodborne bacteria. The 
effect of Listeria knowledge on IR, BP and AP was considered as medium (0.06 > 𝜂𝑃 
2  > 
0.14), and the effect on RMCA was large (𝜂𝑃 
2  > 0.14), while the effect on TP, HPP and 
PEF was small (𝜂𝑃 
2   < 0.06) (Cohen, 2013). The effect results imply that Listeria 
knowledge had a more important role in respondents’ acceptance of technologies that 





Table 6.15. The effect of knowledge about L. monocytogenes on the Chinese 












TP 5.79a 6.01b 6.22c 0.01 0.038 
HPP 5.59a 5.65 a 6.04b 0.01 0.046 
IR 4.42a 4.91b 5.24c 0.01 0.070 
BP 4.07a 4.83b 5.14c 0.01 0.135 
AP 5.07a 5.38 b 5.77c 0.01 0.075 
PEF 5.00a 5.28b 5.61c 0.01 0.058 
RMCA 3.85a 4.71b 5.02c 0.01 0.146 
Mean 4.67a 5.13b 5.47c 0.01 0.141 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group . Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 
A significant interaction (p > 0.05) between Listeria knowledge groups and the 
provision of information (information about L. monocytogenes, brief description and 
benefits of technologies) was seen on the acceptance of IR, BP, and AP (Table 6.16), 
which indicates that there was a significant difference between the influence of the 
provision of information on different Listeria knowledge groups’ acceptance of IR, BP, 
and AP but the effect was considered as small (𝜂𝑃 





Table 6.16. Interaction effect of prior knowledge about L. monocytogenes and the 
provision of information (information about L. monocytogenes, brief description 
and benefits of technologies) in China 
Technology F p value partial eta-squared 
TP 1.09 0.34 0.004 
HPP 1.29 0.28 0.004 
IR 4.38 0.01 0.014 
BP 5.01 0.01 0.016 
AP 5.69 0.01 0.019 
PEF 1.24 0.29 0.004 
RMCA 2.00 0.14 0.007 
Mean 6.78 0.01 0.022 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 
One-way ANOVA within the groups with different levels of knowledge of L. 
monocytogenes was carried out for IR, BP and AP. For these three technologies the 
provision of information about L. monocytogenes and a brief description of the 
technology significantly improved the low Listeria knowledge groups’ acceptance of 
BP and AP, and the medium Listeria knowledge groups’ acceptance of BP (Table 6.17). 
For the high Listeria knowledge group, the changes between the first and second rating 
were not significant, indicating that reading more information about Listeria and a brief 
description of the technology did not have an influence on the respondents who have 




The provision of information about L. monocytogenes and the food technology 
significantly improved low Listeria knowledge groups’ acceptance of IR, BP, and AP, 
but the acceptance of IR and AP by the medium and high Listeria knowledge group did 
not have significant change (Table 6.18).  
Table 6.17. The difference of the rating scores between the initial rating and the 
rating after reading information about L. monocytogenes and a brief description 
of the food technology (the second rating) for different Listeria knowledge 
groups in China. 
  IR BP AP 
Low Listeria knowledge group  0.20 0.53** 0.33** 
Medium Listeria knowledge group -0.17 0.41** 0.08 
High Listeria knowledge group 0.20 0.28 0.15 
** The score between the first and second rating is significantly different (p < 0.01) 
IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging. 
Table 6.18. The difference of the rating scores between the initial rating and the 
rating after reading benefits of the food technology (the third rating) for 
different Listeria knowledge groups in China. 
  IR BP AP 
Low Listeria knowledge group  0.62** 1.13** 0.49** 
Medium Listeria knowledge group 0.22 0.77** 0.18 
High Listeria knowledge group 0.49 0.72** 0.01 
** The score between the first and third rating is significantly different (p < 0.01) 
IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging. 
2) New Zealand  
Prior knowledge about L. monocytogenes had a statistically significant effect on New 




accepted technologies by New Zealand respondents, but the effect was small (𝜂𝑃 
2  < 
0.06) (Table 6.19). This result indicates that respondents’ knowledge about L. 
monocytogenes had little effect on the less acceptable technologies.  
Table 6.19. The effect of knowledge about L. monocytogenes on the New Zealand 












TP 5.39a 5.45a 5.94b 0.01 0.039 
HPP 5.25a 5.36 a 5.69b 0.01 0.024 
IR 4.14a 4.17a 4.32a 0.50 0.002 
BP 3.96a 4.02a 4.08a 0.68 0.001 
AP 4.41a 4.46a 4.54a 0.52 0.002 
PEF 4.78a 4.89ab 5.18b 0.02 0.014 
RMCA 3.75a 3.90 a 4.06a 0.13 0.007 
Mean 4.44a 4.47a 4.58a 0.41 0.003 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 
Rinsing meat carcasses with antimicrobial solutions; Mean: The mean acceptance of HPP, IR, BP, AP, PEF, and 
RMCA. 
A significant interaction (p < 0.05) between the Listeria knowledge groups and 
provision of information (information about L. monocytogenes, brief description and 
benefits of technologies) was only seen for their acceptance of PEF (Table 6.20), which 
indicates that there was a significant difference between the influence of provision of 




was also small (𝜂𝑃 
2  < 0.06). 
Table 6.20. Interaction effect of prior knowledge about L. monocytogenes and the 
provision of information (information about L. monocytogenes, brief description 
and benefits of technologies) in New Zealand 
Technology F p value 
partial eta-
squared 
TP 3.14 0.04 0.010 
HPP 1.22 0.30 0.004 
IR 2.21 0.11 0.007 
BP 1.50 0.22 0.005 
AP 1.85 0.16 0.006 
PEF 3.46 0.03 0.011 
RMCA 0.66 0.52 0.002 
Mean 2.52 0.08 0.008 
TP: Thermal pasteurisation; HPP: High-pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial 
packaging; PEF: Pulsed electric fields; RMCA: Rinsing meat carcasses with antimicrobial solutions; Mean: The 
mean acceptance of HPP, IR, BP, AP, PEF, and RMCA. 
One-way ANOVA within the groups with different levels of knowledge of L. 
monocytogenes was carried out for PEF, for which there was a significant interaction 
between Listeria knowledge and extra information (Table 6.21). The provision of 
information about L. monocytogenes and the food technology significantly improved 
the medium and high Listeria knowledge groups’ acceptance of PEF, but the acceptance 





Table 6.21. The difference of the rating scores between the initial rating and the 
rating after reading benefits of the food technology (the third rating) for 
different Listeria knowledge groups in New Zealand. 
  PEF 
Low Listeria knowledge group  0.35 
Medium Listeria knowledge group 0.32* 
High Listeria knowledge group 0.45* 
* The score between the first and third rating is significantly different (p < 0.05). PEF: Pulsed electric 
fields.  
6.3.3.4. Comparison between respondents from China and New Zealand and 
discussion 
The mean acceptance of the six novel food technologies was subsequently used to 
represent respondents’ general acceptance of novel food technologies, and two-way 
repeated measures ANOVA results showed that the main effect for Listeria knowledge 
was significant, in China (F (604) = 49.40, p < 0.01, 𝜂𝑃 
2  = 0.14) but not in New Zealand 
(Table 6.15 and 6.19). Knowledge about L. monocytogenes had a significant influence 
on Chinese respondents’ acceptance of novel food technologies designed to control 
bacteria. However, New Zealand respondents who knew more about L. monocytogenes 
preferred food technologies that were already well-accepted. This result for New 
Zealand respondents’ attitudes towards novel food technologies can be explained if the 
reasons why they choose not to accept novel food technologies (Chapter 4) are 




technologies (6.3.1) and trust (4.3.5) of novel food technologies, therefore respondents 
who understood how dangerous L. monocytogenes was might have tended to rely on 
food technologies they were more familiar with. 
The extra information provided between the first and second rating was about L. 
monocytogenes, therefore the difference between the effect of prior knowledge about L. 
monocytogenes and the provision of extra information about this bacterium can be best 
revealed by examining the difference between the effect of prior knowledge about L. 
monocytogenes and provided new knowledge about L. monocytogenes. In China, 
respondents who at least possessed some knowledge about L. monocytogenes had a 
higher general acceptance of food technologies designed to control L. monocytogenes. 
In addition, there was a significant interaction between respondents’ knowledge about 
L. monocytogenes and extra information on the mean acceptance of six novel 
technologies, F (604) = 6.78, p < 0.001, though the effect was small (𝜂𝑃 
2  = 0.022). 
Reading extra information about L. monocytogenes had also had a significant influence 
(p < 0.05) on the Chinese respondents who knew nothing about L. monocytogenes (low 
Listeria knowledge group), increasing their mean acceptance from 4.40±0.999 to 
4.62±0.890, but no significant effect on the other two groups by t-test, which indicates 
that above a certain level of knowledge about L. monocytogenes, additional information 




its influence on Chinese respondents’ acceptance of food technologies designed to 
control L. monocytogenes, prior knowledge appeared to be more important than 
recently received new knowledge. Even after taking the extra information about 
benefits of food technology into account (𝜂𝑃 
2  = 0.092), prior knowledge still showed a 
larger effect on the acceptance of six of the food technologies (𝜂𝑃 
2 =0.141), with BP 
being the exception. The implication of this finding for the government and food 
industry is that implementing long-term education strategies to improve consumer 
knowledge of foodborne bacteria is likely to be the best approach to improve their 
acceptance of new technologies designed to control foodborne pathogens. 
6.3.4. The effect of a consumer’s general food safety knowledge on their 
acceptance of technologies designed to control foodborne bacteria 
6.3.4.1. Respondents’ general food safety knowledge 
The general food safety knowledge section consisted of two groups of questions. The 
first group of questions (including 11 questions) was about respondent general 
knowledge of foodborne bacteria and food poisoning (Table 6.22). The second group 
of questions (including 11 questions) was about respondent knowledge of safe food 
handling practices. Respondents could choose from “true”, “false” or “I don’t know” 




zero for a wrong answer or “I don’t know”, and the total score of correct answers was 
used to evaluate respondents’ general food safety knowledge (Table 6.23). The greatest 
difference in knowledge between respondents from China and New Zealand was for 
question 22, where in China only 39.4 % of people stated correctly that “simply wiping 
a cutting board was sufficient to prevent bacteria growth” was false compared to 86.32 % 





Table 6.22. General food safety knowledge questions and the percentage of 
correct answers. 
No. Statements China 
New 
Zealand 
Group 1: general knowledge about foodborne bacteria and food poisoning.  
1 Bacteria don’t always need air to survive. 73.18% 70.85% 
2 Every type of bacteria can give people food poisoning. 77.32% 74.27% 
3 Freezing food kills the bacteria in it, making the food safe to eat. 75.99% 61.73% 
4 
You can tell whether a food is contaminated by bacteria by visual, 
smell or taste checks. 30.46% 60.42% 
5 
Food poisoning bacteria can be found on the skin of healthy food 
handlers. 74.67% 74.27% 
6 
The most suitable temperature for bacteria to grow is the 
temperature of the refrigerator (4–7 ℃). 38.25% 48.21% 
7 
Children, pregnant women and older people are more at risk of food 
poisoning. 83.94% 75.08% 
8 
 Bacteria causing diarrhoea can be transmitted through 
contaminated food. 89.07% 88.76% 
9 
Pasteurisation of milk and fruit juice helps prevent foodborne 
illness. 86.26% 69.22% 
10 
Eating raw seafood or undercooked seafood increases one's risk of 
suffering foodborne illness. 88.08% 75.08% 
11 
Eating canned vegetables consumed without prior heating increases 
one's risk of suffering foodborne illness. 16.72% 46.09% 
Group 2: Knowledge of safe food handling practices. 
12 
Uncovered cuts on hands increase the risk of food becoming 
contaminated. 89.40% 86.81% 
13 
 If I have diarrhoea, it is okay to prepare food for others as long as 
I first wash my hands. 71.19% 64.01% 
14 
 Holding my hands under running cold water before touching food 
is sufficient to get rid of the bacteria on them. 70.36% 89.41% 






Washing of hands after handling raw food doesn’t help prevent 
foodborne diseases. 35.43% 64.98% 
17 After cutting raw meat you can use the same knife to cut fruit. 87.09% 92.83% 
18 Storing raw and cooked food together is an unsafe practice. 89.90% 88.11% 
19 
Inadequate cooking of red meat or chicken can cause foodborne 
illness. 87.42% 87.79% 
20 
Using gloves correctly or good hand washing practices reduce the 
risk of food contamination. 89.90% 90.88% 
21 
To avoid foodborne illness, chicken must be cooked to an internal 
temperature of 72℃ or until the juices are clear. 67.55% 80.29% 
22 
If a cutting board is used to cut different types of food such as 
vegetables and meat, cleaning the board with a clean towel is 
sufficient to prevent bacterial growth. 39.40% 86.32% 
Table 6.23. Total score of general food safety knowledge questions from Chinese 
and New Zealand respondents* 
 China New Zealand Difference 
Mean score of general foods safety knowledge 15.39 ±3.47 16.65 ±3.81 1.26** 
Group 1: General knowledge about foodborne 
bacteria and food poisoning. 
7.34 ±1.87 7.44 ±2.28 0.1 
Group 2: Knowledge of safe food handling practices. 8.05 ± 2.07 9.21 ±2.07 1.16** 
* Each value is presented as mean ± SD (China: n=604; New Zealand: n= 614).  
** Means differ significantly (p < 0.01). 
6.3.4.2. General food safety knowledge groups segmentation  
In order to further investigate the influence of respondents’ general food safety 
knowledge on their acceptance of novel food technologies within each country, 




(Figure 6.4), on the basis of their total knowledge about general food safety score.  
 
Figure 6.4. General food safety knowledge segmentation information* 
(A) China (B) New Zealand * 
* The average score of general food safety knowledge in China was 15.39, and the standard deviation was 3.47. The 
average score general food safety knowledge in New Zealand was 16.65, and the standard deviation was 3.81. 
6.3.4.3. The influence of respondents’ general food safety knowledge on their 
acceptance of technologies designed control foodborne bacteria 
In both China and New Zealand, respondents’ food safety knowledge had a significant 
positive influence on their acceptance of TP and HPP and a significant negative 
influence of their acceptance of BP and RMCA (Table 6.24). Food safety knowledge 
also had a significant positive influence on New Zealand respondents’ acceptance of 
PEF, but not on Chinese respondents’ acceptance of this technology. Respondents’ 
general food safety knowledge did not have a significant effect on their acceptance of 
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knowledge on respondents’ acceptance of novel food technologies was mostly small. 
In both countries, the largest effect was seen for TP. The only medium effect was seen 
on Chinese respondents’ acceptance of TP (0.14 < 𝜂𝑃 
2  < 0.06). 
Table 6.24. The effect of general food safely knowledge on Chinese and New 
Zealand respondents’ acceptance of food technologies designed to control 
bacteria* 
Technology 











TP 5.45a 6.05b 6.24b 0.01 0.062 
HPP 5.44a 5.77 b 5.79b 0.01 0.014 
IR 4.74a 4.75a 5.12a 0.07 0.009 
BP 5.00b 4.55a 4.47a 0.01 0.015 
AP 5.35a 5.36 a 5.34a 0.99 0.001 
PEF 5.28a 5.25a 5.22a 0.95 0.001 
RMCA 4.98b 4.39a 4.17a 0.01 0.026 
New Zealand 
TP 5.04a 5.55b 6.04c 0.01 0.045 
HPP 5.03a 5.42 b 5.70b 0.01 0.023 
IR 4.60a 4.09a 4.53a 0.00 0.018 
BP 4.46b 3.94a 3.99a 0.01 0.017 
AP 4.54a 4.46 a 4.63a 0.58 0.002 
PEF 4.72a 4.87a 5.60b 0.01 0.031 
RMCA 4.37b 3.87a 3.74a 0.01 0.016 
* Each value is presented as mean acceptance score of three ratings by the respondents within this group. Different 
letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-pressure 
processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; RMCA: 




6.3.4.4. Comparison between respondents from China and New Zealand and 
discussion 
Respondents’ food safety knowledge influenced Chinese and New Zealand consumers 
in a similar way. However, the relationship between prior food safety knowledge and 
consumer acceptance of food technologies differed based on the acceptability level of 
the technologies. Consumers with more knowledge about food safety were more 
cautious of adopting less acceptable food technologies and rated the commonly used 
and more acceptable technologies more as being reliable, which was similar effect to 
that seen for how knowledge about L. monocytogenes influenced acceptance by New 
Zealand consumers. In contrast, consumers with a low level of knowledge about food 
safety were more likely to try the less acceptable food technologies.  
6.3.5. The effect of a consumer’s food safety-related behaviours on their 
acceptance of technologies designed to control foodborne bacteria 
6.3.5.1. Respondents’ food safety-related behaviours 
Respondents were asked to choose the frequency of conducting a list of food safety-
related behaviours, which was measured in a Likert-7 scale. There were ten statements 
regarding food safety-related behaviours in total (Table 6.25). Respondents could 




point for every correct answer and scored zero for a wrong answer or “I don’t know”, 
and the total score of correct answers was used to evaluate respondents’ general food 
safety knowledge. The total score of the mean value for each statement (the scores of 
statements 1, 6, 7, and 8 were reversed) was used to evaluate the respondents’ food 
safety-related behaviour. Overall, Chinese respondents had higher scores for food 
handling practice (51.98 ± 7.856) compared with New Zealand respondents (50.27± 
7.264) (p < 0.01), indicating that Chinese respondents had safer food handling practices 
than New Zealand respondents.  
Table 6.25. Respondents’ food safety-related behaviours* 
* Each value is presented as mean ± SD (China: n=604; New Zealand: n= 614).  
 Statements China  New Zealand  
1  I thaw perishable food on the kitchen counter. 3.55 ±1.651 3.27 ±1.635 
2 I wash my hands before preparing and eating food. 6.22 ±1.178 6.02 ±1.285 
3 I use packaged food before its use-by date. 6.30 ±1.064 5.88 ±1.128 
4 After cutting raw meat or chicken, I wash the cutting board, knife, 
and countertop with hot soapy water before continuing cooking 
5.49 ±1.431 5.98 ±1.470 
5 I use a meat thermometer when cooking large cuts of meat. 3.04 ±2.041 2.54 ±2.011 
6 I eat alfalfa and other raw sprouts 2.41 ±1.886 2.90 ±1.587 
7 I eat perishable food that has been kept at room temperature for over 
6 hours. 
2.87 ±1.719 2.62 ±1.533 
8 I buy raw/unpasteurised milk. 2.63 ±1.942 1.74 ±1.474 
9 I read the use and storage instructions for packaged food. 5.69 ±1.318 4.97 ±1.615 
10  I check my refrigerator temperature to ensure it is not higher than 
5℃. 
4.99 ±1.554 3.54 ±2.029 




Cronbach's alpha test was performed to validate the scale of respondents’ food safety-
related behaviours. Cronbach's alpha coefficient for 0.578 and 0.529 for China and New 
Zealand data, respectively. In both countries, Cronbach's alpha was therefore slightly 
lower than the acceptable internal consistent level (0.6) (Ursachi et al., 2015). 
Removing the third statement improved China’s Cronbach's alpha to 0.611, but reduced 
Cronbach's alpha for the New Zealand data. Considering other references has suggested 
Cronbach's alpha coefficient between 0.5 to 0.7 to provide moderate reliability (Perry, 
Charlotte, Isabella, & Bob, 2004), all ten statements were kept to make comparisons 
more consistent between the two countries.  
6.3.5.2. Food safety-related behaviours groups segmentation  
In order to further investigate the influence of respondents’ food safety-related 
behaviours on their acceptance of novel food technologies within each country, 
respondents were segmented into three groups low, medium, and high food safety 






   
Figure 6.5. Food safety-related behaviour group segmentation*  
(A) China (B) New Zealand * 
* The average total score of food safety-related behaviours in China was 51.98, and the standard deviation 
was 7.86. The average total score of food safety-related behaviours in New Zealand was 50.27, and the 
standard deviation was 7.26. 
6.3.5.3. The influence of respondents’ food safety-related behaviours on their 
acceptance of technologies designed control foodborne bacteria 
Chinese respondents’ self-reported food safety-related behaviours had a significant 
positive influence on their acceptance of TP and a negative influence on their 
acceptance of IR, BP and RMCA (p < 0.01), but the effect was small (𝜂𝑃 
2  < 0.06) (Table 
6.26). In China, the medium and high food safety behaviour groups’ acceptance of TP 
was significantly higher than that of the low food safety behaviour group, while the low 
food safety behaviour group’s acceptance of IR, BP and RMCA was higher than that of 
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behaviours only influenced their acceptance of TP, with respondents with high food 
safety-related behaviours being more accepting of TP (Table 6.26).  
Table 6.26. The effect of food safety-related behaviours on Chinese and New 













China       
TP 5.63a 6.06b 6.19b 0.01 0.044 
HPP 5.55a 5.75 ab 5.82b 0.06 0.009 
IR 5.22b 4.67a 4.82a 0.00 0.026 
BP 5.11b 4.42a 4.72a 0.01 0.046 
AP 5.41a 5.30 a 5.49a 0.25 0.005 
PEF 5.30a 5.22a 5.33a 0.55 0.002 
RMCA 4.95b 4.27a 4.47a 0.01 0.037 
New Zealand  
TP 5.29a 5.55ab 5.74b 0.01 0.015 
HPP 5.26a 5.37 a 5.44a 0.24 0.005 
IR 4.25a 4.10a 4.48a 0.06 0.009 
BP 4.10a 3.94a 4.12a 0.30 0.004 
AP 4.44a 4.43 a 4.72a 0.12 0.007 
PEF 4.98a 4.89a 4.94a 0.79 0.010 
RMCA 3.99a 3.83a 4.17a 0.06 0.009 
* Different letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; 




6.3.5.4. Comparison between respondents from China and New Zealand and 
discussion 
The effect of food safety behaviour on Chinese consumers was similar to the effect of 
food safety knowledge, although a difference was seen for individual food technologies. 
Chinese respondents who reported a low level of safe food handling behaviour had a 
higher acceptance of those less acceptable novel food technologies (IR, BP, and 
RMCA). This result may be because that these consumers were not confident with their 
own food handling behaviours or understand that their own food handling behaviours 
not sufficient to protect them from foodborne bacteria, and consequently are more 
willing to try and to rely on novel food technologies to protect them from foodborne 
illness. On the contrary, consumers who believe they can control the risks caused by 
foodborne bacteria will perceive less risks (Frewer, Shepherd, & Sparks, 1994), and 
probably consider food technologies less important.  
For the New Zealand respondents, their food safety behaviours did not appear to 




6.3.6. The effect of a consumer’s food poisoning experience on their 
acceptance of technologies designed to control foodborne bacteria 
6.3.6.1. The last time of food poisoning and the foods caused food poisoning  
Out of a total of 604 Chinese and 614 New Zealand respondents, 336 and 364 people, 
respectively still remembered their last incidence of food poisoning (Table 6.27). Of 
these, 199 Chinese and 134 New Zealand respondents had suffered food poisoning 
within one year, and 137 Chinese and 250 New Zealand respondents had had a food 
poisoning experience longer than a year ago. Undercooked food, left-over food, and 
take-away food were the top three suspected causes of the food poisonings for the 
Chinese respondents, accounting for 67.27% of the cases (Table 6.28). Take-away food, 
undercooked food, and restaurant food were the top three causes for New Zealand 
respondents, accounting for 53.07% of the cases. Respondents were segmented into 













Within the last month 32 25 
Within the last three months 58 25 
Within the last six months 51 32 
Within the last year 58 52 
More than a year ago 137 230 
I can’t remember. 268 250 
Total 604 614 







Under cooked food 135 61 
Left-over food 108 41 
Stored bought prepared salad 57 15 
Cold processed meat, such 
as ham and salami 
42 13 
Take-away food 91 94 
Restaurant food 58 61 
I don't know 6 83 
Other food 13 39 




6.3.6.2. The influence of respondents’ recent food poisoning experience on their 
acceptance of technologies designed control foodborne bacteria 
A recent experience of food poisoning had a significant positive influence (p ≤ 0.05) on 
Chinese respondents’ acceptance of IR, BP, AP, and RMCA, and a significant positive 
influence (p < 0.05) on New Zealand respondents’ acceptance of BP and RMCA, but 
the effect small (𝜂𝑃 





Table 6.29. The effect of food poisoning experience on Chinese and New Zealand 
respondents’ acceptance of food technologies designed to control bacteria* 
Technology Within one year More than one year p value partial eta-squared 
China      
TP 6.02a 6.07a 0.57 0.001 
HPP 5.73a 5.83a 0.31 0.003 
IR 5.06b 4.63a 0.01 0.026 
BP 4.94b 4.45a 0.01 0.033 
AP 5.56b 5.29 a 0.01 0.018 
PEF 5.45a 5.23a 0.05 0.011 
RMCA 4.78b 4.43a 0.02 0.016 
New Zealand      
TP 5.40a 5.61a 0.08 0.009 
HPP 5.31a 5.47a 0.17 0.005 
IR 4.31a 4.25a 0.71 0.001 
BP 4.27b 3.98a 0.03 0.013 
AP 4.68a 4.47 a 0.13 0.006 
PEF 5.00a 5.01a 0.92 0.001 
RMCA 4.24b 3.84a 0.01 0.021 
Different letters in the same row show a significant difference (p ≤ 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; 
RMCA: Rinsing meat carcasses with antimicrobial solutions.  
6.3.6.3. Comparison between respondents from China and New Zealand and 
discussion 
A recent foodborne illnesses experience will weaken people’s optimistic bias that they 




have recently experienced foodborne illnesses are more aware and concerned about 
food safety issues and tend to seek more food safety knowledge (Fein et al., 1995; Gauci 
& Gauci, 2005). It is reasonable to assume that a recent food illness experience had 
influenced the acceptance of the food technologies through a change in the respondents’ 
awareness of foodborne bacteria and an increase in their food safety knowledge.  
The influence of food poisoning experience was similar to that seen for food safety 
behaviour, probably because unsafe food handling practices (undercooked food and 
leftover food) were the top reasons suspected to have caused the foodborne illnesses 
(Table 6.28), therefore respondents’ foodborne illnesses were related to their poor food 
safety behaviour. Surveys conducted in the U.S. on 194 people in 1988 and 387 people 
in 1993 reported that foodborne illness is indeed related to poor food handling practices 
(Fein et al., 1995).  
In conclusion, the positive influence on respondents’ acceptance of novel food 
technologies that control foodborne bacteria could be achieved by improving the 
respondents’ perceived risks of food poisoning, awareness of foodborne illness, 




6.3.7. The effect of demographics on a consumer’s acceptance of 
technologies designed to control foodborne bacteria 
Table 6.30 and 6.31 summarise the demographic information of 604 Chinese and 614 
New Zealand valid respondents respectively, including gender, age, income, dependent 










Gender   
Male 313 51.8% 
Female 291 48.2% 
 
  
Age   
18-24 96 15.9% 
25-34 128 21.2% 
35-44 149 24.7% 
45-54 96 15.9% 
55-64 72 11.9% 
65-75 63 10.4% 
 
  
Income   
Below 4,000 Yuan 60 9.9% 
4,000-6,999 Yuan 120 19.9% 
7,000-9,999 Yuan 117 19.4% 
10,000-14,999 Yuan 108 17.9% 
15,000-19,999 Yuan 90 14.9% 
20,000-29,999 Yuan 66 10.9% 
30,000 Yuan and above 43 7.1% 
 
  
Dependent Children   
I don’t have dependent children. 210 34.8% 
I am pregnant / my partner is pregnant. 7 1.2% 
My youngest child is under 6 years old. 160 26.5% 
My youngest child is 6 years or older. 214 35.4% 
Prefer not to answer 12 2.0% 
 
  
Education   
Middle school or below 12 2.0% 
High school 48 7.9% 
Professional college 91 15.1% 
Bachelor's degree 379 62.7% 
Masters 66 10.9% 










Gender   
Male 285 46.4% 
Female 325 52.9% 
Gender diverse 4 0.7% 
 
  
Age   
18-24 78 12.7% 
25-34 101 16.4% 
35-44 111 18.1% 
45-54 120 19.5% 
55-64 93 15.1% 
65-75 111 18.1% 
 
  
Income   
Below $20,000 70 11.4% 
$20,000 – $39,999 114 18.6% 
$40,000 – $59,999 101 16.4% 
$60,000 - $79,999 80 13.0% 
$80,000 - $99,999 78 12.7% 
$100,000 - $149,999 93 15.1% 
$150,000 and above 78 12.7% 
 
  
Dependent children   
I don’t have dependent children. 391 63.7% 
I am pregnant / my partner is pregnant. 7 1.1% 
My youngest child is under 6 years old. 92 15.0% 
My youngest child is 6 years or older. 114 18.6% 
Prefer not to answer 6 1.0% 
 
  
Education   
No formal schooling 5 0.8% 
Primary school 1 0.2% 
Some secondary school 50 8.1% 






Tertiary education, trade or technical certificate 115 18.7% 
University or other tertiary education certificate 75 12.2% 
University or other tertiary education degree (e.g. 
Bachelor's degree) 
155 25.2% 
University or other tertiary education post graduate 
degree (e.g. Honours, Masters, PhD or other doctorate 
degree) 
110 17.9% 
Prefer not to answer 5 0.8%  
  
Ethnics   
European 449 73.1% 
Māori 37 6.0% 
Asian 74 12.1% 
Pacific 11 1.8% 
Other 34 5.5% 
Prefer not to answer 5 0.8% 
6.3.7.1. The effect of gender on a consumer’s acceptance of technologies designed 
to control foodborne bacteria 
In both China and New Zealand, gender had an influence on respondents’ acceptance 
of food technologies. In China, female respondents had a higher acceptance of BP and 
RMCA than male (Table 6.32). In New Zealand, male respondents had a higher 
acceptance of TP, IR, PEF, and RMCA than female.  
Higher acceptance of novel food technologies by female consumers has been reported 
in the majority of studies on this topic (Cardello, 2003; Korzen et al., 2011; Rimal et 
al., 2004; Rollin et al., 2011; Ronteltap et al., 2007). Interestingly, in New Zealand 
female respondents had lower acceptance ratings for three of the novel technologies 




occurred as the influence of gender may only be associated with specific technologies. 
Cardello (2003) reported a general higher concern level by female respondents about 
20 food technologies but explained that males and females had the same level of 
concern about some technologies. 
Table 6.32. The effect of gender on Chinese and New Zealand respondents’ 
acceptance of food technologies designed to control bacteria* 
Technology Male Female p value partial eta-squared 
China      
TP 6.01a 6.00a 0.89 0.010 
HPP 5.71a 5.75a 0.61 0.010 
IR 4.71a 4.88a 0.10 0.004 
BP 4.46a 4.74b 0.01 0.013 
AP 5.32a 5.39 a 0.41 0.010 
PEF 5.26a 5.24a 0.77 0.010 
RMCA 4.30a 4.57b 0.01 0.010 
New Zealand      
TP 5.63b 5.46a 0.05 0.006 
HPP 5.47a 5.34a 0.14 0.004 
IR 4.50b 3.93a 0.01 0.037 
BP 4.07a 3.95a 0.24 0.002 
AP 4.59a 4.37 a 0.03 0.007 
PEF 5.10b 4.76a 0.01 0.017 
RMCA 4.08b 3.78a 0.01 0.012 
* Different letters in the same row show a significant difference (p ≤ 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; 




6.3.7.2. The effect of age on a consumer’s acceptance of technologies designed to 
control foodborne bacteria 
Age significantly influenced Chinese respondents’ acceptance of novel food 
technologies (p < 0.01), with a medium effect (0.14 > 𝜂𝑃 
2  > 0.06) for BP, AP and 
RMCA (Table 6.33). Chinese respondents in the age group of 35-44 years old were the 
most accepting group, followed by age group of 25-34 years. Interestingly, the least 
accepting group was the youngest group in this study, respondents between 18-24 years 
old. Age did not have an influence on the acceptance of most of the technologies by 
New Zealand respondents, with the only effect being seen for HPP, in the age group of 
18-24 which was the least accepting group.  
In China, respondents between the ages of 25 to 44 were more likely to accept novel 
food technologies probably because this group had a higher income compared with the 
other age groups (The data was analysed for the correlation of age and income, but the 
result is not showed). The acceptance of novel food technologies was similar among 
respondents between 45 to 75 years old. A previous study has reported that older people 
are more likely to be more concerned about potential issues related to novel 
technologies than younger people (Galati et al., 2019). However, in the current study 
Chinese respondents in the age range of 18 – 24 were the least likely to accept novel 




students are aged at 19-23 in China, so most people in this group have not yet finished 
their university). In New Zealand, age did not influence the acceptance of most food 
technologies. 
Table 6.33. The effect of age on Chinese and New Zealand respondents’ 
acceptance of food technologies designed to control bacteria* 
 
18-24 25-34 35-44 45-54 55-64 65-75 p value partial eta-squared 
China          
TP 5.86a 5.99a 6.17a 5.99a 6.02a 5.84a 0.52 0.018 
HPP 5.49a 5.72ab 5.94b 5.76ab 5.59ab 5.71ab 0.01 0.029 
IR 4.40a 4.73ab 5.10b 4.58ab 5.04b 4.83ab 0.01 0.038 
BP 4.13a 4.82bc 5.08c 4.39 ab 4.34 ab 4.32ab 0.01 0.080 
AP 4.95 a 5.53bc 5.69c 5.37abc 5.07a 5.12ab 0.01 0.069 
PEF 4.94a 5.17a 5.65b 5.24bc 5.14a 5.10a 0.01 0.054 
RMCA 3.87a 4.52bc 5.00c 4.33ab 4.26ab 4.12ab 0.01 0.082 
Mean 4.63a 5.08bc 5.41 c 4.95ab 4.91ab 4.87ab 0.01 0.085 
New Zealand         
TP 5.25a 5.47ab 5.58ab 5.50ab 5.70b 5.65ab 0.10 0.015 
HPP 4.93a 5.37b 5.42b 5.50b 5.61b 5.44b 0.01 0.034 
IR 4.11a 4.29a 3.99a 4.06a 4.20a 4.50a 0.13 0.014 
BP 4.23a 4.29a 3.97a 3.839a 3.94a 3.86a 0.05 0.018 
AP 4.62a 4.80a 4.40a 4.36a 4.36a 4.41a 0.08 0.016 
PEF 4.74a 4.84a 4.80a 4.91a 5.13a 5.05a 0.24 0.011 
RMCA 4.14a 3.99a 3.79a 3.83a 3.74a 4.07a 0.24 0.082 
Mean 4.46a 4.60a 4.39a 4.42a 4.50a 4.56a 0.22 0.011 
* Different letters in the same row show a significant difference (p ≤ 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; 




6.3.7.3. The effect of income on a consumer’s acceptance of technologies designed 
to control foodborne bacteria 
Income had a significant positive influence on Chinese respondents’ acceptance of 
novel food technology, with a medium effect (0.14 > 𝜂𝑃 
2  > 0.06) for BP, AP, and RMCA 
(Table 6.34). The results in China were consistent with previous studies (Korzen et al., 
2011; Lima Filho et al., 2017; Naanwaab et al., 2014). Generally, Chinese respondents 
with more income were more likely to accepted novel food technologies. However, a 
similar trend did not prove to be true for New Zealand respondents’ acceptance of 
technologies. The effect of income on New Zealand respondents’ acceptance was not 
as large as for Chinese respondents. The significant influence was only seen for TP, 
HPP, IR, and PEF, with a small effect (𝜂𝑃 





Table 6.34. The effect of income on Chinese and New Zealand respondents’ 


























China          
TP 5.84a 5.93ab 5.93ab 6.11ab 5.95ab 6.25b 6.11ab 0.06  0.020 
HPP 5.53a 5.57ab 5.66abc 5.74abc 5.82abc 6.04c 5.96bc 0.01  0.033 
IR 4.58a 4.71ab 4.53ab 4.78ab 5.00 ab 5.21b 4.98ab 0.01  0.028 
BP 4.11a 4.35ab 4.33ab 4.67abc 4.92bc 5.09c 5.09c 0.01  0.069 
AP 4.84a 5.09ab 5.27abc 5.50bcd 5.56bcd 5.78d 5.59cd 0.01  0.068 
PEF 5.06a 4.92a 5.19ab 5.33ab 5.40ab 5.62b 5.56b 0.01  0.048 
RMCA 3.93a 4.16ab 4.15ab 4.58bc 4.70bc 4.99c 4.87c 0.01  0.066 


























         
TP 5.34ab 5.58ab 5.30a 5.36ab 5.67ab 5.80b 5.70ab 0.01  0.029 
HPP 5.11a 5.49ab 5.15a 5.29ab 5.40ab 5.68b 5.62b 0.01  0.038 
IR 4.08ab 4.54b 3.96ab 4.07ab 3.75a 4.37ab 4.45b 0.01  0.033 
BP 3.94a 4.16a 3.84a 3.85a 3.96a 4.02a 4.24a 0.29  0.012 
AP 4.41ab 4.58ab 4.19a 4.42ab 4.38ab 4.62ab 4.79b 0.06  0.020 
PEF 4.56a 4.95abc 4.75abc 4.69ab 4.94abc 5.16bc 5.31c 0.01  0.034 
RMCA 3.84a 4.04a 3.96a 3.70a 3.72a 4.04a 4.03a 0.38  0.011 
Mean 4.32a 4.63a 4.31a 4.34a 4.36a 4.65a 4.74a 0.01  0.031 
* Different letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric fields; 





6.3.7.4. The effect of dependent children on a consumer’s acceptance of 
technologies designed to control foodborne bacteria 
The situation regarding dependent children influenced Chinese respondents’ acceptance 
of tested food technologies but did not influence New Zealand respondents (Table 6.35). 
In China, respondents who were pregnant or their partners were pregnant showed the 
lowest level of acceptance of all technologies. Respondents who had dependent 
children, no matter how old their children were, rated the novel food technologies as 
being more acceptable than respondents without dependent children. 
The influence of the status of dependent children on consumer acceptance seems to 
differ in different countries. Brazilian consumers who do not live with children (no 
children or no dependent children) have been reported to be more amenable to buying 
irradiated foods (Lima Filho et al., 2017). The lowest acceptance by the pregnant group 
in China was probably because of their increased concern about potential side effects 




Table 6.35. The effect of dependent children on Chinese and New Zealand respondents’ 























China       
TP 5.86ab 5.33a 6.05b 6.15b 0.44 0.004 
HPP 5.58ab 5.14a 5.81b 5.87b 0.01 0.027 
IR 4.57ab 4.00a 4.99b 4.92ab 0.01 0.025 
BP 4.31a 4.10a 4.91a 4.68a 0.01 0.039 
AP 5.05ab 4.43a 5.67b 5.48b 0.01 0.069 
PEF 5.02ab 4.52a 5.38b 5.46b 0.01 0.042 
RMCA 4.11ab 3.62a 4.75b 4.55ab 0.01 0.043 
Mean 4.77ab 4.30a 5.25b 5.16b 0.01 0.062 
New Zealand        
TP 5.53a 4.91a 5.60a 5.55a 0.01 0.024 
HPP 5.40a 4.67ab 5.38ab 5.45b 0.30 0.006 
IR 4.21a 4.05a 4.26a 4.03a 0.64 0.003 
BP 3.99a 4.62a 4.06a 3.89a 0.45 0.004 
AP 4.50a 4.67a 4.72a 4.24a 0.06 0.012 
PEF 4.95a 4.19a 4.79a 4.91a 0.33 0.006 
RMCA 3.96a 4.05a 3.93a 3.70a 0.32 0.006 
Mean 4.50a 4.37a 4.72a 4.55a 0.58 0.003 
* Different letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric 
fields; RMCA: Rinsing meat carcasses with antimicrobial solutions. Mean: The mean acceptance of HPP, IR, BP, AP, 
PEF, and RMCA. 
6.3.7.5. The effect of education level on a consumer’s acceptance of technologies designed 
to control foodborne bacteria 
The acceptance of novel food technologies appeared to be related to the respondents’ education 
level in both countries (Table 6.36). In China, higher education showed a significantly positive 
effect on a respondents’ acceptance of novel technologies - IR, BP, AP, PEF and RMCA, with 




respondents with a PhD degree had the highest acceptance, followed by those with their highest 
qualification being a Masters or Bachelors degree. Respondents whose education level was 
lower than Bachelor degree (including Middle school and below, high school, and professional 
college) had a lower acceptance.  
In New Zealand, a positive influence of higher education level on acceptance was seen for five 
technologies (p < 0.05) --HPP, BP, AP, and PEF, with a small effect (𝜂𝑃 
2  < 0.06). Like China, 
the highest acceptance ratings were obtained by the group with post-graduate degrees. 
Respondents who had not completed secondary schooling and respondents with tertiary 
education trade or technical certificates were the least accepting groups. 
It has been reported in previous studies that consumers with higher education are more likely 
to accept novel food technologies (Bruhn, 2007; Butz et al., 2003; Galati et al., 2019; Korzen 
et al., 2011; Lima Filho et al., 2017). Education level has a positive influence on the China and 
New Zealand consumer acceptance of novel food technologies, but the influence was stronger 
in China than in New Zealand. Chinese respondents who had received higher education 
(Bachelor’s degree and above) were significantly more accepting, which implies the important 





Table 6.36. The effect of education on Chinese and New Zealand respondents’ 








Bachelor Master PhD p value 
partial eta-
squared 
China         
TP 5.67a 5.79ab 5.87ab 6.08ab 5.93ab 6.43b 0.03 0.021 
HPP 5.69a 5.44a 5.59a 5.78a 5.82a 5.95a 0.07 0.017 
IR 4.61a 4.54a 4.64a 4.79ab 5.12ab 5.81b 0.04 0.020 
BP 4.08a 4.15a 4.26a 4.66ab 5.00ab 5.62b 0.01 0.044 
AP 5.06ab 4.60a 5.02ab 5.50bc 5.50bc 6.14c 0.01 0.077 
PEF 5.14a 4.79a 4.97ab 5.32ab 5.53ab 5.91b 0.01 0.042 
RMCA 3.89a 3.93a 4.06a 4.51ab 4.86ab 5.33b 0.01 0.044 


































New Zealand        
TP 4.99a 5.42ab 5.43ab 5.61b 5.67b 5.756b 0.01 0.038 
HPP 4.99a 5.37ab 5.26ab 5.54b 5.47b 5.57b 0.01 0.025 
IR 4.06a 4.04a 3.90a 4.20a 4.31a 4.46a 0.06 0.017 
BP 4.01ab 3.90ab 3.66a 3.98ab 4.20ab 4.10b 0.02 0.022 
AP 4.39ab 4.31ab 4.16a 4.55ab 4.61ab 4.74b 0.01 0.025 
PEF 4.32a 4.70ab 4.70ab 5.02bc 5.04bc 5.31c 0.01 0.051 
RMCA 3.94a 3.93a 3.68a 3.88a 4.05a 3.94a 0.40 0.009 
Mean 4.29ab 4.38ab 4.23a 4.53ab 4.62ab 4.69b 0.01 0.032 
* Different letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric 
fields; RMCA: Rinsing meat carcasses with antimicrobial solutions.  
6.3.7.6. The effect of ethnicity on a consumer’s acceptance of technologies designed to 
control foodborne bacteria 
Ethnicity was not investigated in China, as the Han group makes up about 92% of China’s 




of China (Mackerras, 2005). In this research, only those who lived in tier one and tier two cities 
were included, and most of these cities are in the East of China, where most people identify 
with the Han group.  
Ethnicity had a significant influence on New Zealand respondents’ acceptance of IR, BP, AP, 
and PEF, although the effect was small (𝜂𝑃 
2  < 0.06) (Table 6.37). In general, Māori respondents 
had the lowest acceptance, while Pacific Island respondents had the highest acceptance of novel 
technologies. However, only 11 respondents (1.8 %) identified as being Pacific Island, the 
small number might not be enough to represent Māori population in New Zealand. It is 
interesting that Asian respondents in New Zealand also had a lower acceptance of novel 
technologies than respondents in China (p < 0.01). 
Table 6.37. The effect of ethnic on New Zealand respondents’ acceptance of food 
technologies designed to control bacteria* 
Technology European Māori Asian Pacific p value 
partial eta-
squared 
TP 5.56a 5.22a 5.57a 5.91a 0.19 0.008 
HPP 5.42ab 5.09a 5.34ab 5.91b 0.10 0.011 
IR 4.17ab 3.68a 4.37ab 5.00b 0.03 0.016 
BP 3.93a 3.70a 4.50a 3.88a 0.00 0.025 
AP 4.44a 4.12a 4.71a 5.21b 0.03 0.016 
PEF 4.94ab 4.19a 5.01ab 5.73b 0.01 0.030 
RMCA 3.89a 3.68a 4.10a 4.21a 0.36 0.006 
Mean 4.47ab 4.08a 4.67ab 4.99b 0.01 0.022 
* Different letters in the same row show a significant difference (p < 0.05). TP: Thermal pasteurisation; HPP: High-
pressure processing; IR: Irradiation; BP: Bacteriophages; AP: Antimicrobial packaging; PEF: Pulsed electric 
fields; RMCA: Rinsing meat carcasses with antimicrobial solutions.  
6.3.8. Discussion  
In this chapter, seven factors that influenced respondents’ acceptance of technologies designed 




technologies and awareness of foodborne bacteria were found to significantly influence both 
Chinese and New Zealand respondents’ acceptance of novel technologies, so they are major 
determinants of consumer acceptance. Other factors investigated in this research were 
knowledge about L. monocytogenes, food safety knowledge, food safety behaviour, recent food 
poisoning experience, and demographics, and their effect on consumer acceptance varied. 
The first major determinant is consumer attitudes toward novel food technologies. Deliza and 
Ares (2018) indicated that consumer attitudes positively correlated to their acceptance of novel 
food technologies, especially when there was a lack of factual knowledge or personal 
experiences. What is more, consumers’ prior beliefs also determine how they perceive the 
received information (McFadden & Lusk, 2015). In this study, the Food Technology Neophobia 
Scale was used to test respondents’ attitudes to technologies (Cox & Evans, 2008). The 
acceptance of food technologies by consumers in both countries was significantly (p < 0.01) 
related to their attitudes. The effect of attitude on Chinese consumers was larger than seen for 
New Zealand consumers. Interestingly, Chinese consumer acceptance of food technologies was 
only determined by their attitudes towards the benefits of food technologies, while both 
advantages and disadvantages were considered by New Zealand consumers.  
Awareness of foodborne bacteria was related to the perceived risks caused by foodborne 
bacteria, with a lack of awareness of foodborne bacteria being postulated as a major obstacle 
for consumers to accept novel food technologies to control foodborne bacteria (Bearth & 
Siegrist, 2019). The other major determinant found in the study was consumers awareness of 
foodborne bacteria, which had a significant positive influence on their acceptance of novel food 






In conclusion, the factors studied influenced consumer acceptance of novel food technologies 
designed to control foodborne bacteria in different ways.  
(I) Consumers’ attitudes towards novel food technologies had a significant effect on their 
acceptance of these technologies in both countries, suggesting that consumers with more 
positive attitudes towards novel food technologies are more likely to accept them. (II) 
Consumers who are more aware of foodborne bacteria were more likely to accept novel food 
technologies designed to control them.  
(III) Chinese consumers with more knowledge about L. monocytogenes were more likely to 
accept novel food technologies that control foodborne bacteria, while New Zealand consumers 
with more knowledge about L. monocytogenes had a higher acceptance of those already 
acceptable technologies - TP, HPP, and PEF.  
(IV) Chinese consumers who had a high level of food safety knowledge and behaviour 
preferred already acceptable technologies, while those who with a low level of food safety 
knowledge and behaviours were more likely to accept emerging technologies, but food safety 
behaviour had little effect on New Zealand consumers.  
(V) Consumers who had recently suffered food poisoning had a higher acceptance of those less 
acceptable food technologies.  
(VI) Chinese female consumers were more accepting of BP and RMCA, while New Zealand 
males had a higher acceptance of TP, IR, PEF, and RMCA.  
(VII) A higher education and income were more likely to result in a higher acceptance of some 




(VIII) Young Chinese consumers between 18 and 24 years old were the least accepting 
consumer group, while Chinese in age group of 35-44 years old were the most accepting. 
However, age had little influence on New Zealand consumers. 
(IX) Chinese consumers who were either pregnant themselves or had pregnant partners, were 
more careful and tended not to accept food technologies, while those who with dependent 
children had a higher acceptance of the novel food technologies. However, dependent children 
had little influence on New Zealand consumers. 
(X) In New Zealand, Pacific Islanders had the highest acceptance, followed by European and 





Chapter 7 General Conclusion and Discussion 
7.1. Conclusions and implications 
1. The acceptability of food technologies to control bacteria in China and New Zealand. 
(Chapter 4). 
a) How acceptable are technologies designed to control foodborne bacteria to Chinese and 
New Zealand consumers? 
The rankings of the acceptability of tested technologies were similar in China and New Zealand. 
Unsurprisingly, the traditional technology - thermal pasteurisation - is the most acceptable food 
technologies when consumers assess the acceptability of technologies solely relying on their 
prior knowledge about technologies and the names of technologies. Little difference in the 
acceptance between TP and HPP was seen in this study. The majority of respondents in this 
study accepted HPP, making it the most acceptable novel food technologies for Chinese and 
New Zealand consumers among the tested novel technologies. The acceptability of other novel 
food technologies is lower than that of thermal pasteurisation but to a different extent. PEF and 
AP are also acceptable to consumers in China and New Zealand, with at least 74% of 
respondents rating PEF and AP as being neural or above. The acceptability of IR, BP, and 
RMCA is relatively low compared to other technologies. To achieve a better consumer 
acceptance of these three technologies, consumer education is required.  
Chinese consumers appear to be willing to accept a wide range of technologies, especially those 
technologies that are not yet well-known to consumers. For example, the use of bacteriophages, 




taking part in the survey. However, New Zealand consumers are more cautious about the use 
of those technologies that they are not familiar with yet. 
b) What are the reasons that consumers accept or reject food technologies? 
The demand for safe food is the priority for Chinese and New Zealand consumers when 
assessing technologies to control foodborne bacteria. Consumers tended to accept those 
technologies that they perceived to be good at protecting them from foodborne bacteria while 
causing no potential negative influence on their health. In addition, the results showed that New 
Zealand consumers’ acceptance is more likely to be affected by their existing negative attitudes 
towards novel food technologies and consequently reject them. Nearly half of respondents from 
both countries accepted the use bacteriophages because it does not harm the environment, 
reflecting that consumers perceive the naturalness as a desirable attribute of these technologies 
given it provides benefits to human health and the environment. 
2. The effect of information on consumer acceptance of technologies designed to control 
foodborne bacteria. (Chapter 5)  
a) How does receiving extra information influence Chinese and New Zealand consumer 
acceptance? 
The provision of new information can help improve consumer acceptance of novel food 
technologies, especially for those technologies that are not well widely accepted yet. In this 
study, respondents were asked to rate the technologies three times, and additional information 
was provided to respondents in between – a) information about L. monocytogenes and a brief 
description of the technology; and b) information about the benefits of the technology. By the 




bacteriophages, antimicrobial packaging, PEF, and rinsing all statistically significantly 
increased in both countries compared to the initial rating. However, the acceptance of thermal 
pasteurisation slightly dropped, and the acceptance of HPP did not change significantly.  
b) How effective are different types of information? 
All additional information in this study has been proven to be effective. Reading information 
about L. monocytogenes and a brief description of a technology influences consumer 
acceptance primarily in two ways. Firstly, it improves consumer awareness of L. 
monocytogenes so that they start to consider traditional technologies are not sufficient, but it 
will not reduce the acceptance of novel food technologies. Secondly, a brief description can 
help consumers understand those unfamiliar food technologies and consequently improve their 
acceptance of technology, such as the use of bacteriophages. The provision of the benefits of a 
technology is a more effective and direct way to improve consumer acceptance than providing 
information about L. monocytogenes and a brief description of the technology, and it is also 
more effective on improving consumer acceptance of those technologies that are not well-
known or not already acceptable to consumers yet, such as bacteriophages and food irradiation. 
The effect of information on Chinese and New Zealand consumer acceptance is not the same. 
The acceptance gap of studied technologies between the two countries became smaller as more 
information was provided, indicating New Zealand consumers are more likely to be influenced 
by additional information. 
c) What information sources are trusted by consumers? 
Respondents in both countries believe information about how food products are processed 




tested in this survey. According to the results of this study, to enable a better acceptance of 
novel food technologies, the information given to Chinese and New Zealand should be 
endorsed by scientific reports or relevant national government agents. Celebrities and their 
social networks should be avoided in New Zealand, as consumer distrust them as information 
sources for novel food technologies. 
3. The influence of a range of factors on Chinese and New Zealand consumer acceptance of 
technologies designed to control foodborne bacteria (Chapter 6) 
a) What factors can influence Chinese and New Zealand consumer acceptance? And how 
strong is the effect of the factors? 
This research investigated seven influential factors, including attitudes towards novel food 
technologies, awareness of foodborne bacteria, knowledge about L. monocytogenes, general 
food safety knowledge, food safety behaviour, food poisoning experience, and demographics.  
Chinese consumers have more positive attitudes and are more aware of foodborne bacteria, and 
it turns out they also have a higher acceptance of studied food technologies. Chinese and New 
Zealand consumer acceptance of technologies designed to control foodborne bacteria, either 
traditional or novel, was also found to be significantly associated with their general attitudes 
towards novel food technologies and awareness of foodborne bacteria within each country. 
Consumer attitude toward food technologies and consumer awareness of foodborne bacteria 
are considered to be major determinants for consumer acceptance of technologies designed to 
control foodborne bacteria. The results indicate that higher public attitudes of the usage of 
various new food technologies and awareness of risks caused by foodborne bacteria can help 
improve consumer acceptance of technologies designed to control foodborne bacteria.  




influence on their acceptance of novel technologies designed to control L. monocytogenes. 
However, New Zealand consumers' existing knowledge about L. monocytogenes only has a 
positive influence on their acceptance of TP, HPP, and PEF. Considering Chinese consumers' 
knowledge about L. monocytogenes is lower than New Zealand consumers, there might be a 
need for educating Chinese consumers about L. monocytogenes, which could potentially further 
improve Chinese consumer acceptance of related novel technologies. 
General food safety knowledge, food safety behaviour, food poisoning experience either have 
no influence or have a small negative influence on some novel food technologies, so they do 
not have to be taken into account while doing research about consumer perception of novel 
food technologies designed to control foodborne bacteria. All demographics feature can 
influence Chinese consumer acceptance of some food technologies to a different extent, so they 
can be used to identify target customers in China, but little effect was seen on New Zealand 
consumers. 
7.2. Limitations and further research 
1. This study only investigated the general acceptability of novel control technologies.  
Bearth and Siegrist (2019) demonstrated that consumer acceptance of decontamination 
technologies is related to the type of food. In this research, raw meat and deli meat were used 
as examples to prompt consumer perception based on real food product context, but no food 
products were physically involved. Further studies could be done to assess consumer 
acceptance of real food products processed by novel food technologies. It could involve more 
factors, such as colour, flavour, and price, and more research forms could so as to generate a 




technologies designed to control foodborne bacteria. 
2. The effect of receiving new information was limited by survey time. 
The survey was designed to be completed within 20 minutes, since long surveys may exhaust 
respondents. The medium time to complete the survey was 16.5 minutes for Chinese 
respondents and 15.7 minutes for New Zealand respondents. As seven technologies were 
discussed in the survey, the information about studied technologies was limited to 40 English 
words or 92 Chinese characters. This time and character limitation impacted upon the amount 
and the nature of the information that could be conveyed. The effect of the statements of 
benefits resulted in statistically significant acceptance improvement, regardless of the little 
time distributed to the new information.  
Likewise, only a small amount of information about L. monocytogenes either was provided to 
respondents (266 Chinse characters or 135 English words), and the medium time spent on 
reading it was 31.1 seconds in for Chinese respondents and 35.0 seconds for New Zealand 
respondents. The reading speeding was within the range of normal reading speed (300-500 
Chinese characters or 200-300 English words per minute), which means the information was 
properly read. 
The majority of the comments left by respondents were positive, and about 10% of those 
respondents who left comments at the end of the survey particularly pointed out that they 
learned some knowledge from the survey. As consumers seem interested in the knowledge 
related to foodborne bacteria and technologies designed to control foodborne bacteria, further 
studies could include more details in the extra information and test its effectiveness, and it 
might lead to an even greater positive effect on the consumer acceptance of the technology. 




Bearth and Siegrist (2019), consumers react differently in response to different wordings of the 
same technology.  
3. Standard scales are needs to measure consumer characteristics. 
Each potential influential factor of acceptance was represented by the summary score a series 
of questions. Although the questions are selected from related references and their reliability 
was validated, it still might not ensure those questions are ideal for presenting the level of these 
determinants. For example, the FTNS adopted to test consumer attitude towards food 
technologies did not fully reflect Chinese consumer acceptance, although the scale has been 
tested by many studies. Standard scales that test awareness of foodborne pathogens and other 
consumer characteristics should be developed in future studies to help standardise the 
measurements of the level of influential factors. 
7.3. Contribution 
This study successfully collected and analysed a large number of good quality responses from 
disparate Chinese (n=604) and New Zealand (n=614) consumers. A broad range of data was 
collected through standardised surveys, and then analysed through statistical analysis. As a 
result, findings of this study are concrete and accurately, and can represent Chinese and New 
Zealand consumer perception in technologies designed to control foodborne bacteria, 
providing food companies insight into their overall business strategies.  
1. The acceptability of seven food technologies was tested in this research, and many of them 
were tested in China and/or New Zealand for the first time. Furthermore, the effect of new 
information on China and New Zealand consumer acceptance was also revealed. The 




marketing their food products processed by new technologies. 
2. This research studied the influence of a wide range of factors on consumer acceptance of 
food technologies to control foodborne bacteria in the context of China and New Zealand 
for the first time. What is more, the influence of awareness/knowledge of foodborne 
pathogens, general food safety knowledge/behaviour, and personal experiences of 
foodborne illness has never been studied in any country before in relation to novel 
technologies designed to control foodborne bacteria. The outcomes of this research will 
allow researchers to obtain a comprehensive understanding of consumer acceptance of food 
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• 参与者必须年满 18 周岁。 
























卷调查公司 Dynata 获得一定的经济补偿。 
 
所有采集的数据都将会被妥善的保存，只有研究小组的直接参与成员有权限接触数据。
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CONSUMERS’ ACCEPTANCE OF FOOD PROCESSING TREATMENTS FOR 
BACTERIA CONTROL 
INFORMATION SHEET FOR NEW ZEALAND RESPONDENTS 
 
Thank you for showing an interest in this project. Please read this information sheet carefully 
before deciding whether or not to participate. If you decide to participate we thank you. If you 
decide not to take part there will be no disadvantage to you and we thank you for considering 
our request.  
 
What is the Aim of the Project? 
 
The aim of this project is to investigate New Zealand consumers’ acceptance of food processing 
treatments to reduce the incidence of bacteria in foods. This research is being undertaken as 
part of the requirement for Ke Wang’s PhD in Food Science at the University of Otago. 
 
What Types of Respondents are being sought? 
 
650 respondents in New Zealand will be sought to complete the survey distributed via the 
market research company Dynata. 
 
Inclusion criteria for respondents 
 
• Respondents must be a resident or citizen of New Zealand. 




• Respondents will be pre-screened for selection based on a Dynata screening process to select 
a representative sample of the population (based on gender, age, and income). 
• Respondents must cook meat at home at least once every three months. 
 
What will Respondents be asked to do? 
 
Should you agree to take part in this project, you will be asked to take part in an online survey, 
which will take about 20 minutes. The survey questions will ask you about your knowledge of 
foodborne bacteria, your food safety behaviours, your attitudes to food technologies, your trust 
in the food industry and in its regulation, your acceptance of novel and existing food processing 
treatments, and your socio-demographic details. If you are uncomfortable answering any 
question(s) you are free not to answer. 
 
Please be aware that you may decide not to take part in the project without any disadvantage 
to yourself. 
 
What Data or Information will be collected and what use will be made of it? 
The research team will not have access to personal details or identifiable information. This 
information will stay with Dynata. 
 
Please be aware that New Zealand Food Safety Science Research Centre is sponsoring this 
research, and the report may be used by them, but under no circumstance will personal details, 
raw data or any remotely identifiable information be disclosed to them. 
 
The data collected will be securely stored in such a way that only the immediate research team 
will be able to gain access to it. Data obtained as a result of the research will be retained for at 
least 5 years in secure storage in the Food Science Department. Any personal information on 
the respondents i.e. personal details, raw data or any remotely identifiable information will be 
destroyed at the completion of the research, even though the data derived from the research 
will in most cases be kept for much longer or possibly indefinitely. 
 
The results of the project including the research report may be published and will be available 
in the University of Otago Library (Dunedin, New Zealand) but every attempt will be made to 
preserve respondent anonymity. This information will also be available to New Zealand Food 
Safety Science Research Centre. 
 





Can Respondents change their mind and withdraw from the project? 
 
You may withdraw from participation in the project at any time without any disadvantage to 
yourself. Reimbursement will not be received if respondents do not complete the entire survey. 
 
What are the benefits? 
 
To recognise the costs involved in participating in this study, all respondents who consent and 
complete the survey will be reimbursed through the market research Dynata on a reward-based 
system where members are rewarded in points upon successful conclusion of the survey. These 
get credited to the members’ account and are redeemable for cash, vouchers etc. once a certain 
threshold is attained. Members can voluntarily opt-in or out of survey invitations so they are 
not “forced” to participate. 
 
What if Respondents have any Questions? 
If you have any questions about our project, either now or in the future, please feel free to 
contact either:- 
Ke Wang and  Assoc. Prof. Miranda Mirosa 
Department of Food Science   Department of Food Science 
University Telephone Number: n/a  Telephone Number: +6434797953 
Email: wanke683@student.otago.ac.nz  Email: miranda.mirosa@otago.ac.nz  
 
This study has been approved by the Department stated above. However, if you have any 
concerns about the ethical conduct of the research you may contact the University of Otago 
Human Ethics Committee through the Human Ethics Committee Administrator (ph +643 479 
8256 or email gary.witte@otago.ac.nz). Any issues you raise will be treated in confidence and 



































CONSUMERS’ ACCEPTANCE OF FOOD PROCESSING TREATMENTS FOR 
BACTERIA CONTROL  
CONSENT FORM FOR NEW ZEALAND RESPONDENTS 
 
I have read the Information Sheet concerning this project and understand what it is about. All 
my questions have been answered to my satisfaction. I understand that I am free to request 
further information at any stage. 
I know that:- 
1. My participation in the project is entirely voluntary; 
2. I am free to withdraw from the project at any time without any disadvantage; 
3. Personal identifying information will be destroyed at the conclusion of the project but any 
raw data on which the results of the project depend will be retained in secure storage for 
at least five years; 
4.  This project involves answering questions in an online survey, which will take about 20 
minutes. The survey questions will consist of knowledge of foodborne bacteria, food safety 
behaviours, attitudes to food technologies, trust in the food industry and in its regulation, 
acceptance of novel and existing food processing treatments, and socio-demographic 
details. If I feel uncomfortable answering any question(s) I may decline to answer any 
particular question(s) and/or may withdraw from the project without any disadvantage of 
any kind;  
5. There are no perceived risks and discomforts associated with this study; 
6.  I understand the research project is being externally funded by the New Zealand Food 
Safety Science Research Centre. To recognise the costs involved in participating in this 
study, all respondents who complete the survey will be reimbursed through Dynata, the 
external market research company on a point based system; 
7. The results of the project may be published and will be available in the University of Otago 






















(利用高温加热灭菌)  o  o  o  o  o  o  o  
超高压灭菌  
(利用压力灭菌)  o  o  o  o  o  o  o  
辐射灭菌 
(利用辐射射线灭菌)  o  o  o  o  o  o  o  
噬菌体  
(利用病毒灭菌)  o  o  o  o  o  o  o  
抗菌包装 
(在包装中加入抗菌物质)  o  o  o  o  o  o  o  
脉冲电场  

























（肠炎弧菌）  o  o  o  o  o  
沙门氏菌  o  o  o  o  o  
曲状杆菌  o  o  o  o  o  
李斯特菌  o  o  o  o  o  








Q3 阅读并判断下面说法的正误。   
 正确 错误 不知道 
细菌在密闭的环境下可以生长。  o  o  o  
所有细菌都可以造成食物中毒。  o  o  o  
冷冻可以杀死细菌，所以冷冻后的食物可以安全食用。  o  o  o  
我们可以通颜色、气味和味道判断食物是否受到微生物污
染。  o  o  o  
健康的食品处理者的皮肤上也可以发现能够导致食物中
毒的细菌。  o  o  o  
最适宜细菌生长的温度就是冰箱冷藏室的温度（4-7 摄氏
度）。  o  o  o  
儿童、孕妇和老年人更容易食物中毒。  o  o  o  
导致腹泻的细菌可以通过被污染的食物传播。  o  o  o  
对牛奶和果汁进行巴氏灭菌有助于减少食物中毒的发生。  o  o  o  
食用生的或者不熟的海鲜会增加食物中毒的可能性。  o  o  o  






Q4 阅读并判断下面说法的正误。   
 正确 错误 不知道 
处理食物时手上暴露的伤口会增加食物污染的风险。  o  o  o  
正在拉肚子的人只要把手洗干净就可以处理食物了。  o  o  o  
在接触食物之前用冷水冲洗双手就可以防止食物中毒的发生。  o  o  o  
厨房中所有和食品直接接触的东西都应该用热水和清洁剂擦干净。  o  o  o  
在处理完生肉之后洗手无法降低食物中毒发生的风险。  o  o  o  
切完生肉后的刀可以直接用来切水果。  o  o  o  
将生的食物和熟的食物放在一起是不安全的。  o  o  o  
没有完全做熟的肉类可能会引起食物中毒。  o  o  o  
使用手套或者认真清洗双手会降低食物污染的风险。  o  o  o  
鸡肉必须加热至内部温度达到 72 摄氏度或者肉汁变清亮之后才能食
用。  o  o  o  
如果用同一块案板来处理蔬菜和肉类等多种不同食物，那么应该用一









 正确 错误 不知道 
李斯特菌可以在冰箱冷藏室里的食物上面生长。  o  o  o  
高温烹饪可以杀死李斯特菌。  o  o  o  
我们可以通颜色、气味和味道分辨食物是否受到李斯特
菌污染。  o  o  o  
李斯特菌可以感染胎儿和造成流产。  o  o  o  








 可以食用 不应该食用 不知道 
从商店购买的由商店准备的凉菜和水果沙拉 o  o  o  
新鲜的蔬菜和水果 （例如苹果和香蕉）  o  o  o  
完全做熟的海鲜  o  o  o  
熟肉制品 （例如火腿和烤鸡）  o  o  o  








 从不 极少 偶尔 有时 一般 经常 总是 
在厨房的操作台上解冻容易变
质的食物。  o  o  o  o  o  o  o  
在做饭和吃饭前洗手。  o  o  o  o  o  o  o  
对于包装上注明了保质期的食





o  o  o  o  o  o  o  
在烹饪大块的肉类的时候，使
用温度计来测量肉类是否被加
热到了合适温度。  o  o  o  o  o  o  o  
生吃豆芽或者其他芽菜。  o  o  o  o  o  o  o  
食用在室温下放置了很久( > 6
小时)的易变质的食物。  o  o  o  o  o  o  o  
购买生牛奶或者没有经过巴氏
灭菌的牛奶。  o  o  o  o  o  o  o  
对于有包装的食品，先阅读使
用和储藏说明。  o  o  o  o  o  o  o  
检查的冰箱冷藏室的温度，确





















统食品技术更加健康。  o  o  o  o  o  o  o  
我对新型食品技术感到不确定。  
o  o  o  o  o  o  o  
新型食品技术的好处经常会被过度评价或者
美化。  o  o  o  o  o  o  o  
现在的生活中已经有很多美味食物了，我们并
不需要新型食品技术来生产更多了。  o  o  o  o  o  o  o  
使用新型食品技术所生产的食品不够天然。  
o  o  o  o  o  o  o  
新型食品技术不太可能对我们的健康产有长
期隐患。  o  o  o  o  o  o  o  
新型食品技术能够帮助人们更好的控制自己
所选择的食物。  o  o  o  o  o  o  o  
使用新型食品技术生产出来的食品能够帮助
人们更好的平衡饮食。  o  o  o  o  o  o  o  
新型食品技术可能会对环境产生长期的不良
影响。  o  o  o  o  o  o  o  
过快的从传统食品技术转向新型食品技术是
一种危险的行为。  o  o  o  o  o  o  o  
社会不应该过度依赖新型食品技术来解决食
品相关的问题。  o  o  o  o  o  o  o  
吃那些通过高科技生产的食物完全没有意义，
因为我现在吃的东西就已经很好了。  o  o  o  o  o  o  o  
媒体提供的新型食品技术相关信息一般是客























么包装上应该说明。  o  o  o  o  o  o  o  
我相信食品企业，只要食品是安全的我





o  o  o  o  o  o  o  
如果某种新型食品技术得到了我国相
关政府机构的认证，我会选择相信这种
食品技术。  o  o  o  o  o  o  o  
如果我能看到某种新型食品技术的相
关研究报告，我会选择相信这种食品技
术。  o  o  o  o  o  o  o  
如果某种新型食品技术得到了一些知
名人士的认可，我会选择相信这种食品
技术。  o  o  o  o  o  o  o  
如果某种新型食品技术得到了我身边
人们的认可，我会选择相信这种食品技







o 一个月以内  
o 三个月以内  
o 六个月以内  
o 一年以内  




▢ 没做熟的食物  
▢ 剩饭  
▢ 商店买的沙拉或者凉菜  
▢ 熟食，例如火腿  
▢ 外卖  
▢ 饭店的食物  
▢ 其他，请注明： 






倒计时结束后你才可以进去下一个问题。   

















        




o 完全不接受  
o 不接受  
o 有点不接受  
o 中立  
o 有点接受  
o 接受  









o 完全不接受  
o 不接受  
o 有点不接受  
o 中立  
o 有点接受  
o 接受  







▢ 这种技术没法杀灭所有的有害细菌，用其生产的食物不够安全。  
▢ 这种技术对我的健康可能有负面影响。  
▢ 这种技术生产的食物不好吃或者不美观。  
▢ 这种技术对环境可能有负面影响。  
▢ 我不相信这种技术。  





▢ 这种技术能杀灭有害细菌使食品更加安全。  
▢ 这种技术对我的健康有好处。  
▢ 这种技术生产的食物更好吃或者更美观。  
▢ 这种技术对环境无害。  
▢ 我相信这种技术。  










o 完全不接受  
o 不接受  
o 有点不接受  
o 中立  
o 有点接受  
o 接受  
o 完全接受  
 











o 完全不接受  
o 不接受  
o 有点不接受  
o 中立  
o 有点接受  
o 接受  







▢ 这种技术没法杀灭所有的有害细菌，用其生产的食物不够安全。  
▢ 这种技术对我的健康可能有负面影响。  
▢ 这种技术生产的食物不好吃或者不美观。  
▢ 这种技术对环境可能有负面影响。  
▢ 我不相信这种技术。  





▢ 这种技术能杀灭有害细菌使食品更加安全。  
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噬菌体灭菌的优势     
Q22 噬菌体能够提高食物的储存时间，是一种更加环保和经济的灭菌方法。噬菌体在自
然界中大量存在并且只作用于细菌，对人体、动物和植物没有任何影响。   
根据所阅读的技术优势，现在你会多大程度上接受使用噬菌体灭菌技术来降低食物（例
如真空包装的生肉）中存在李斯特菌的风险？ 
o 完全不接受  
o 不接受  
o 有点不接受  
o 中立  
o 有点接受  
o 接受  
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o 男  
o 女  
o 其他  
 
Q34 你的年龄？ 
o 18-24  
o 25-34  
o 35-44  
o 45-54  
o 55-64  
o 65-75  
 
Q35 你的税前月收入？ 
o 4,000 元以下  
o 4,000-6,999 元  
o 7,000-9,999 元  
o 10,000-14,999 元  
o 15,000-19,999 元  
o 20,000-29,999 元  







o 是  
o 不是  
 
Q37 你是否至少每三个月在家烹饪一次肉食？ 
o 是  
o 不是  
 
Q38 下面哪一项能够最好的描述你的未成年子女情况？ 
o 我没有未成年子女。  
o 我现在怀孕了/我配偶现在怀孕了。  
o 我的最小的孩子不到 6 岁。  
o 我最小的孩子比 6 岁大。  
o 我不想回答  
 
Q39 你的最高学位是什么？（请回答你已经获得的学位） 
o 初中及以下  
o 高中  
o 专科  
o 本科  
o 硕士  
o 博士  




Appendix 3B: Survey Questions (English) 
CONSUMERS’ ACCEPTANCE OF FOOD 
TECHNOLOGY DESIGNED TO CONTROL 
FOODBORNE BACTERIA 
Q1 A number of different food processing approaches/technologies that can be used to make 
food safe to eat are listed below. Please rate how acceptable you believe these 





















heat to kill bacteria)  o  o  o  o  o  o  o  
High-pressure processing  
(Uses pressure to kill bacteria)  o  o  o  o  o  o  o  
Irradiation 
(Uses ionising radiation to kill 
bacteria)  
o  o  o  o  o  o  o  
Bacteriophages  
(Uses viruses to kill bacteria)  o  o  o  o  o  o  o  
Antimicrobial packaging 
(Compounds added to 
packaging material to stop 
growth of bacteria)  
o  o  o  o  o  o  o  
Pulsed Electric Fields  
(Uses electrical energy to kill 
bacteria)  
o  o  o  o  o  o  o  
Rinsing meat carcasses with 
antimicrobial solutions 
(Uses chemical solutions to 
remove or kill bacteria)  




Q2 How much do you know about the following bacteria?  
 
I know nothing 
about this 
bacterium. 
I know hardly 
anything about 
this bacterium.  











parahaemolyticus  o  o  o  o  o  
Salmonella  o  o  o  o  o  
Campylobacter  o  o  o  o  o  
Listeria  o  o  o  o  o  






Q3 Read each statement below. Tick “True” if you think a statement is true. Tick “False” if you 
think the statement is false. Tick “I don’t know” if you have no idea what the correct answer 
is. 
 True  False  I don't know  
Bacteria don’t always need air to survive.  o  o  o  
Every type of bacteria can give people food poisoning.  o  o  o  
Freezing food kills the bacteria in it, making the food safe to 
eat.  o  o  o  
You can tell whether a food is contaminated by bacteria by 
visual, smell or taste checks.  o  o  o  
Food poisoning bacteria can be found on the skin of healthy 
food handlers.  o  o  o  
The most suitable temperature for bacteria to grow is the 
temperature of the refrigerator (4–7 ℃).  o  o  o  
Children, pregnant women and older people are more at risk of 
food poisoning.  o  o  o  
Bacteria causing diarrhoea can be transmitted through 
contaminated food.  o  o  o  
Pasteurisation of milk and fruit juice helps prevent foodborne 
illness.  o  o  o  
Eating raw seafood or undercooked seafood increases one's 
risk of suffering foodborne illness.  o  o  o  
Eating canned vegetables consumed without prior heating 






Q4 Read each statement below. Tick “True” if you think a statement is true. Tick “False” if you 
think the statement is false. Tick “I don’t know” if you have no idea what the correct answer 
is.   
 
 
 True  False I don't know  
Uncovered cuts on hands increase the risk of food becoming 
contaminated.  o  o  o  
If I have diarrhoea, it is okay to prepare food for others as 
long as I first wash my hands.  o  o  o  
Holding my hands under running cold water before touching 
food is sufficient to get rid of the bacteria on them.  o  o  o  
Food contact surfaces should be cleaned using hot water and 
detergents.  o  o  o  
Washing of hands after handling raw food doesn’t help 
prevent foodborne diseases.  o  o  o  
After cutting raw meat you can use the same knife to cut fruit.  o  o  o  
Storing raw and cooked food together is an unsafe practice.  o  o  o  
Inadequate cooking of red meat or chicken can cause 
foodborne illness.  o  o  o  
Using gloves correctly or good hand washing practices 
reduce the risk of food contamination.  o  o  o  
To avoid foodborne illness, chicken must be cooked to an 
internal temperature of 72℃ or until the juices are clear.  o  o  o  
If a cutting board is used to cut different types of food such 
as vegetables and meat, cleaning the board with a clean towel 




Q5 Read the statements about Listeria monocytogenes (Listeria) below. Tick “True” if you 
think a statement is true. Tick “False” if you think the statement is false. Tick “I don’t know” 
if you have no idea what the correct answer is. 
 True  False  I don't know  
Listeria can grow on food stored in the fridge.  o  o  o  
Normal cooking can kill Listeria.  o  o  o  
You can tell whether the food is contaminated by Listeria 
through visual, smell or taste checks.  o  o  o  
Listeria can infect the foetus and cause miscarriage.  o  o  o  





Q6 Which of the following foods are people who are susceptible (the pregnant, elder and 
immunocompromised people) to Listeria monocytogenes (Listeria) advised not to eat? Tick “I 
don’t know” if you have no idea what the correct answer is. 
 Advised to eat 
Advised to not 
eat  
I don't know) 
Store-bought prepared fresh fruit salads or 
vegetable salads  o  o  o  
Fresh vegetables or fruits (e.g. apples and 
bananas)  o  o  o  
Fully cooked seafood  o  o  o  
Deli meats (e.g. ham and cooked chicken)  o  o  o  





Q7 Based on your attitudes toward potential food safety risk, rate the frequency you undertake 
the following behaviours? 











I thaw perishable food on the 
kitchen counter.  o  o  o  o  o  o  o  
I wash my hands before 
preparing and eating food.  o  o  o  o  o  o  o  
I use packaged food before its 
use-by date.  o  o  o  o  o  o  o  
After cutting raw meat or 
chicken, I wash the cutting 
board, knife, and countertop 
with hot soapy water before 
continuing cooking.  
o  o  o  o  o  o  o  
I use a meat thermometer when 
cooking large cuts of meat.  o  o  o  o  o  o  o  
I eat alfalfa and other raw 
sprouts.  o  o  o  o  o  o  o  
I eat perishable food that has 
been kept at room temperature 
for over 6 hours.  o  o  o  o  o  o  o  
I buy raw/unpasteurised milk.  o  o  o  o  o  o  o  
I read the use and storage 
instructions for packaged food.  o  o  o  o  o  o  o  
I check my refrigerator 
temperature to ensure it is not 






Q8 To what extent do you agree with the statements below? Note: by food technologies, we 






















New food technologies are something I am 
uncertain about.  o  o  o  o  o  o  o  
Foods made with new technologies are not 
healthier than foods made with traditional 
technologies.  
o  o  o  o  o  o  o  
The benefits of new food technologies are often 
grossly overstated.  o  o  o  o  o  o  o  
There are already plenty of tasty foods around so 
we do not need to use new food technologies to 
produce more.  
o  o  o  o  o  o  o  
New food technologies decrease the natural 
quality of food.  o  o  o  o  o  o  o  
New food technologies are unlikely to have long 
term negative health effects.  o  o  o  o  o  o  o  
New food technologies give people more control 
over their food choices.  o  o  o  o  o  o  o  
New products made using new food 
technologies can help people have a balanced 
diet.  
o  o  o  o  o  o  o  
New food technologies may have a long term 
negative effect on the environment.  o  o  o  o  o  o  o  
It can be risky to switch to new food 
technologies too quickly.  o  o  o  o  o  o  o  
Society should not depend too heavily on new 
technologies to solve its food problems.  o  o  o  o  o  o  o  
There is no sense in trying out high-tech food 
products because the ones I eat are already good 
enough.  
o  o  o  o  o  o  o  
The media usually provides a balanced and 


























If a food is processed by a new 
technology, this must be stated on the 
pack.  o  o  o  o  o  o  o  
I trust food companies and I do not need 
to know how my food has been processed 
as long as it is safe.  o  o  o  o  o  o  o  
I would trust a food processed by a new 
technology if it was certified as safe by 
authorities in countries such as Germany, 
Australia or the US.  
o  o  o  o  o  o  o  
I would trust a food processed by a new 
technology if it was certified as safe by 
our relevant governmental authority.  o  o  o  o  o  o  o  
I would trust a food processed by a new 
technology if I could read scientific 
reports about the technology.  o  o  o  o  o  o  o  
I would trust a food processed by a new 
technology if it was endorsed by a 
prominent celebrity.  o  o  o  o  o  o  o  
I would trust a food processed by a new 
technology if it was endorsed by people 








Q10 When was the last time you had food poisoning? Common symptoms of food poisoning 
include upset stomach, stomach cramps, nausea, vomiting, diarrhoea, fever, and dehydration. 
o Within the last month  
o Within the last three months  
o Within the last six months  
o Within the last year  
o More than a year ago  
o I can’t remember.  
 
Q11 What kind of food do you think caused the problem? 
▢ Under cooked food  
▢ Left-over food  
▢ Stored bought prepared salad  
▢ Cold processed meat, such as ham and salami  
▢ Take-away food  
▢ Restaurant food  
▢ I don't know  





Now we are going to tell you a little bit more about Listeria monocytogenes. (Note, to ensure 
you have read the text carefully, you will not be able to proceed to the next question until 20 
seconds is up.) 
 
Listeria monocytogenes is commonly present on raw food, including vegetables and seafood. 
It can survive in a wide variety of food processing environment. It can grow in the fridge and 
withstand freezing. It can spread rapidly in food processing environments.  
People can get very sick with Listeria monocytogenes. It can cause fever, meningitis, delirium 
and coma. It is a fatal disease with over a 20% death rate. Listeria monocytogenes is dangerous 
for old people, new-born babies, people with weakened immune system, and pregnant women. 
It is especially dangerous for pregnant women, as it can cause miscarriage, premature labour 
or stillbirth and can cause an infection in their baby. All regulatory authority agents take the 
presence of Listeria monocytogenes in food very seriously, with most authorities banning the 
sale of food found to contain Listeria monocytogenes.    
 
Now we are going you tell something about seven approaches/technologies that could be used 
by food companies to reduce the chance of food they produce containing Listeria 
monocytogenes. For each approach/technology, you will first read a brief description of the 
approach/technology, followed by information on its benefits. Please read the information 






Thermal pasteurisation (heating)   
Q12 A very common and widely used mild heat-treatment that destroys pathogenic bacteria 
and spoilage causing bacteria.  
How acceptable to you is the use of thermal pasteurisation to reduce the risk of having 
Listeria monocytogenes in foods such as vacuum-packed deli products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  
o Totally acceptable  





Benefits of thermal pasteurisation (heating)    
Q13 It ensures safe food and enhances shelf life.  
Based on this additional information, now how acceptable to you is the use of thermal 
pasteurisation to reduce the risk of having Listeria monocytogenes in foods such as vacuum-
packed deli products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Q14 Please comment why you would not accept thermal pasteurisation. Please tick all that 
apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q14 If you have any comments, please let us know here: 
 
Q14 Please comment why you would accept thermal pasteurisation. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





High-pressure processing     
Q15 High-pressure processing is a non-thermal food pasteurisation technique. Vacuum-packed 
foods are put into a pressure chamber and subjected to a high pressure.  
The high pressure destroys pathogenic bacteria and spoilage causing bacteria. How acceptable 
to you is the use of high-pressure processing to reduce the risk of 
having Listeria monocytogenes in foods such as vacuum-packed deli products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Benefits of high-pressure processing   
Q16 As this technology does not generate heat, the original colour, flavour, texture, and 
nutritional value of the food are maintained while ensuring its safety.  
Based on this additional information, now how acceptable to you is the use of high-pressure 
processing to reduce the risk of having Listeria monocytogenes in foods such as vacuum-
packed deli products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Q17 Please comment why you would not accept high-pressure processing. Please tick all that 
apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify: 
 
Q17 If you have any comments, please let us know here: 
 
Q17 Please comment why you would accept high-pressure processing. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





Irradiation   
Q18 Food irradiation a technology that exposes pre-packaged food to ionizing radiation to 
reduce or eliminate bacteria.  
How acceptable to you is the use of irradiation to reduce the risk of having 
Listeria monocytogenes in foods such as vacuum-packed deli products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Benefits of irradiation     
Q19 Irradiation does not generate heat, so the original flavour, colour and nutrients of the food 
are remained. There are no radioactive or chemical residues remaining after treatment.  
Based on this additional information, now how acceptable to you is the use of irradiation to 
reduce the risk of having Listeria monocytogenes in foods such as vacuum-packed deli 
products? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  






Q20 Please comment why you would not accept irradiation. Please tick all that apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q20 If you have any comments, please let us know here: 
 
Q20 Please comment why you would accept irradiation. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





Bacteriophages    
Q21 Bacteriophages are viruses that infect and kill specific bacteria.  
How acceptable to you is the use of bacteriophages to reduce the risk of having 
Listeria monocytogenes in foods such as vacuum-packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Benefits of bacteriophages   
Q22 Bacteriophages enhance shelflife in a more environmentally friendly and economical way 
as bacteriophages naturally exist in nature. Bacteriophages only target bacteria and will not 
affect humans, animals or plants.  
Based on this additional information, now how acceptable to you is the use of 
bacteriophages to reduce the risk of having Listeria monocytogenes in foods such as vacuum-
packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  






Q23 Please comment why you would not accept bacteriophages. Please tick all that apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q23 If you have any comments, please let us know here: 
 
Q23 Please comment why you would accept bacteriophages. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





Antimicrobial packaging     
Q24 Antimicrobial packaging involves the addition of antimicrobial substances into the 
packing film to reduce or prevent microbial growth in the packaged product.  
How acceptable to you is the use of antimicrobial packaging to reduce the risk of 
having Listeria monocytogenes in foods such as vacuum-packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Benefits of antimicrobial packaging     
Q25 Antimicrobial packaging can improve the safety and shelf-life of raw meat and seafood 
and reduce the growth of bacteria during transportation, storage, and retail display.  
Based on this additional information, now how acceptable to you is the use of antimicrobial 
packaging to reduce the risk of having Listeria monocytogenes in foods such as vacuum-
packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  






Q26 Please comment why you would not accept antimicrobial packaging. Please tick all that 
apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q26 If you have any comments, please let us know here: 
 
Q26 Please comment why you would accept antimicrobial packaging. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





Pulsed electric fields   
Q27 Pulsed electric fields is a non-thermal food pasteurisation technique. It uses short pulses 
of electricity to inactivate pathogenic bacteria and spoilage causing bacteria by breaking down 
their cell membranes.  
How acceptable to you is the use of pulsed electric fields to reduce the risk of having 
Listeria monocytogenes in foods such as vacuum-packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Benefits of pulsed electric fields    
Q28 As pulsed electric fields do not generate heat, the original colour, flavour, texture, and 
nutritional value of the food are maintained while ensuring its safety.  
Based on this additional information, now how acceptable to you is the use of pulsed electric 
fields to reduce the risk of having Listeria monocytogenes in foods such as vacuum-packed raw 
meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  






Q29 Please comment why you would not accept pulsed electric fields. Please tick all that apply. 
It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q29 If you have any comments, please let us know here: 
 
Q29 Please comment why you would accept pulsed electric fields. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  





Rinsing meat carcasses with antimicrobial solutions 
Q30 The meat carcass is washed and rinsed with antimicrobial solutions during processing to 
kill of remove bacteria.  
How acceptable to you is the use of rinsing meat carcasses with antimicrobial solutions to 
reduce the risk of having Listeria monocytogenes in foods such as vacuum-packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  






Benefits of rinsing meat carcasses with antimicrobial solutions 
Q31 A large number of bacteria enter meat processing plants on the animals’ hides, hooves and 
other external surfaces. As the hide is removed these bacteria can get onto the carcass. Rinsing 
meat carcasses with antimicrobial solutions can reduce bacterial contamination.  
Based on this additional information, now how acceptable to you is the use of rinsing meat 
carcasses with antimicrobial solutions to reduce the risk of having Listeria monocytogenes in 
foods such as vacuum-packed raw meat? 
o Totally unacceptable  
o Unacceptable  
o Slightly unacceptable  
o Neutral  
o Slightly acceptable  
o Acceptable  





Q32 Please comment why you would not accept rinsing meat carcasses with antimicrobial 
solutions. Please tick all that apply. 
▢ It doesn’t kill all harmful bacteria and makes foods less safe to eat.  
▢ It has potential negative effects on my health.  
▢ It makes foods taste or look worse.  
▢ It has potential negative effects on the environment.  
▢ I don’t trust it.  
▢ Other, please specify:  
 
Q32 If you have any comments, please let us know here: 
 
Q32 Please comment why you would accept rinsing meat carcasses with antimicrobial 
solutions. Please tick all that apply. 
▢ It kills harmful bacteria and makes foods safe to eat.  
▢ It is good for my health.  
▢ It makes foods taste or look better.  
▢ It does not harm the environment.  
▢ I trust it.  




Q33 What is your gender? 
o Male  
o Female  
o Gender diverse  
Q34 What is your age? 
o 18-24  
o 25-34  
o 35-44  
o 45-54  
o 55-64  
o 65-75  
Q35 What is your total annual income before tax? 
o Below $20,000  
o $20,000 – $39,999  
o $40,000 – $59,999  
o $60,000 - $79,999  
o $80,000 - $99,999  
o $100,000 - $149,999  






Q36 Do you cook meat at home at least once every three months? 
o Yes, I do.  
o No, I do not.  
 
Q37 Which statement best describes dependent child(ren) living in your household? 
o I don’t have dependent children.  
o I am pregnant / my partner is pregnant.  
o My youngest child is under 6 years old.  
o My youngest child is 6 years or older.  
o Prefer not to answer  
 
Q38 What is the highest level of education that you have received? If currently enrolled, 
then the highest certification received? 
o No formal schooling  
o Primary school  
o Some secondary school  
o Completed secondary school (NCEA, University entrance)  
o Tertiary education, trade or technical certificate  
o University or other tertiary education certificate  
o University or other tertiary education degree (e.g. Bachelor's degree)  
o University or other tertiary education post graduate degree (e.g. Honours, 
Masters, PhD or other doctorate degree)  





Q39 How do you describe your ethnicity? 
o European  
o Māori  
o Asian  
o Pacific  
o Other  






Appendix 4: Results of exploratory factor analysis 
Table 1. Factor loadings and Cronbach’s alpha for two groups of FTNS in China 
 




Group 1: perceived risks of novel food technologies  0.897 
1 Foods made with new technologies are not healthier than 
foods made with traditional technologies.  
0.730  
2 New food technologies are something I am uncertain 
about.  
0.722  
3 The benefits of new food technologies are often grossly 
overstated.  
0.696  
4 There are already plenty of tasty foods around so we do 
not need to use new food technologies to produce more.  
0.801  
5 New food technologies decrease the natural quality of 
food.  
0.768  
9 New food technologies may have a long term negative 
effect on the environment.  
0.726  
10 It can be risky to switch to new food technologies too 
quickly.  
0.740  
11 Society should not depend too heavily on new 
technologies to solve its food problems.  
0.642  
12 There is no sense in trying out high-tech food products 
because the ones I eat are already good enough.  
0.796  
Group 2: perceived risks of novel food technologies  0.688 
6 New food technologies are unlikely to have long term 
negative health effects.  
0.569  
7 New food technologies give people more control over 
their food choices.  
0.819  
8 New products made using new food technologies can help 
people have a balanced diet.  
0.827  
13   The media usually provides a balanced and unbiased view 
of new food technologies 
0.645  
